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COMBINATION DRUG THERAPIES COMPRISING AMINOGI vrn<5inp 
ANTIBIOTICS AND N,N'-DISUBSTITUTED GUAMDIT^^ 

BACKGROUND OF THE INVENTION 

This application is a continuation-in-part of copending U S 
apphcauon serial number 60/051,860, filed July 7, 1997, which is 
incorporated herein by reference. 
5 1. Field of the Invention 

The present invention relates to pharmaceutical therapies that 
comprise administration of an aminoglycoside antibiotic in combination with 
a substituted guanidine or other compound as specified herein, particularly 

10 2 TT ^ SUCh ^ CaUS6d by G — —e bacteria 

lu Background 

Aminoglycoside ^ have been ^ use<J . n ^ 
both Gram-positive and Gram-negative bacteria as well as against 
tuberculosis strains. The aminoglycosides are particularly effective against 
senous infections involving Gram-negative bacffli such as pyelonephritis, 
endocarditis, pneumonia, drng-resistant tuberculosis and sepsis A wide 
vanety of aminoglycosides have been previously reported. See, U.S. Patents 
Nos,5,508,269; 4,645,760; attd 4,380,625; and E.J. Begg et al., Br J Clin 
Pharmacol, 39:597-603 (1995). 

However, aminoglycosides pose substantial toxicity problems with to 
about a third of patients receiving aminoglycoside therapy experience some 
level of hearing loss. See R.E. Brummett et al., Arc/. 
Sura., 16:406-410 (1990); S.P. Stringer et al., Otolary^ology (eds. M.M. 
Paparella et al., 1653-1669 (Saunders, Philadelphia, 1991). 

It thus would be desirable to have therapies that include use of 
anunoglycoside antibiotics but that avoid or minimize risks of ototoxicity 
SUMMARY OF THE INVENTION ototoxicity. 

The present invention includes methods for treatment of infections 
mcl udmg Gram-negative and Gram-positive bacterial infections, comprising 
admuustering a combination of 1) an aminoglycoside antibiotic, and 2, with 
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a substituted guanidine or other compound as disclosed herein (that second 
component sometimes referred to herein as "compound or componds 2)"). 

Preferred methods and compositions of the invention will be effecUve 
against infections previously treated with aminoglycoside antibiotics, but 
with the significant advantage of decreased occurrence of ototoxicity relauve 
to use of an aminoglycoside antibiotic alone. 

Compounds 2) useful for administration with an aminoglycoside 
antibiotic in accordance with the methods of the invention have been 
disclosed in U.S. Patent No. 4,906,779 (Weber et al,, issued March 6, 1990); 
U S Patent No. 5,01 1,834 (Weber et al,, issued April 30, 1991); U.S. Patent 
No 5 093,525 (Weber et al.; issued March 3, 1992); U.S. Patent No. 
5 190 976 (Weber et al,, issued March 2, 1990); U.S. Patent No. 5,262,568 
(Weber et al,, issued November 16, 1993); U.S. Patent No. 5,403,861 (Goldin 
et al.; issued April 4, 1995); and International AppUcations 
PCT/US91/03594 (Keana et al.; International Publication No. WO 
91/ 18868); PCT/US92/0105 (Goldin et al.; International Publication No. 
WO 92/14697); PCT/US92/ 03554 (Weber et al.; International PubhcaUon 
No WO 92/19621); PCT/US94/06008 (Durant et al.; International 
Publication No. WO 94/27591); PCT/US94/ 13245 (Durant et al.; 
International Publication No. WO 95/14461); PCT/US94/ 13541 (Magar et 
al • international Publication No. WO 95/ 14467); PCT/US95/01536 (Goldin 
et al,, International PubUcation No. 95/20950); U.S. Patent appUcation 
serial number 08/601,992 and International appUcation no. 
PCT/US97 /02678 and corresponding U.S. appUcation serial number 
; 08/858,399; and International Publication No. WO 98/06401. Each of 
those documents and the substituted guanidines and other therapeutac 
compounds disclosed therein are fuUy herein by reference. Thus, for 
example, preferred compounds for use in present methods include 
substituted guanidines include N,N'-disubstituted guanidines, N,N,N - 
0 trisubstituted guanidines, N,N,N',N'-tetrasubstituted guanidines, 
hydrazinedicarboximidamide compounds, aminoguanidines, N,N- 
disubstituted guanidines, indolinyl and indolinyl derivative compounds, 
imine-substituted piperidine compound and others as disclosed below. 
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A «d« variety of aminoglycoside antibiotics are suitable for use in the 
formulations of the invention. Typically, suitable aminoglycoside antibiotics 
contant two or more amino sugars (aminoglycosides, connected to a* amino- 
cychtol nucleus. Exemplary aminoglycoside antibiotics preferred for use in 
> formulations of the present invention include clinical agents such as 
gentamycin, amikacin, kanamycin, streptomycin, paromoycin, neomycin, 
netdnucm and tobramycin. Other suitable aminoglycosides include 
seldomycins, sisomycins, aurimycin, lividomycins, streptothricins 
hybnmycins, coralinomycin, butirosin, strepomutins, nebramycins 
tenebrimycins, ribostamycins, destomycins, trehalosamines, myomycins 
fornmicins,mutamicinaandlcasugamycin. Suitable aminoglycoside 

r ^ diSC ' OSed ™ U S ' PSten,S NOS ' 5 - 508 ' 26 ^ 4 - 6 «,760; and 
4,380,625. It should be appreciated however that die present invention is 

not hunted by any particular aminoglycoside antibiotic, and fee invention is 
apphcable to any aminoglycoside antibiotic now known or subsequently 
discovered or developed. 

The aminoglycoside and substituted guanidine or other active 
compound may be administered simultaneously, in the same or different 
Pharmaceutical formulations, or sequentially. Preferred the components of 
the combination of the invention are administered substantially 
sunultaneously, e.g. in a unitary pharmaceutical composition containing the 
two components. 

The invention also includes pharmaceutical compositions that 
compnse an aminoglycoside antibiotic in combination with a compound 2) 
such as a substituted guanidine or other compound as disclosed herein 

Other aspects of the invention are disclosed infra. 
DETAILED DESCRIPTION OF THE INVENTION 

Preferred compounds for use in combination with an aminoglycoside 
azotic include N,N-disubstituted guanidines, including compounds of 
the following Formula I: 

NH 

1 i 

R-NH-C-NHrR' 1 
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serein R and K each are an a*yi group of a, least 4 carbon atoms 
. „r at least 6 carbon atoms, or heterocyclic or 
or carbocycbc aryi groups o fa 1«* 6 ^ ^ ^ ^ i ^ 

«— — * °' Tana R wwct cl be the same or different, are a*y. 
3 heteroatoms, e. R«d * ^ . 

of 4 or more carbon atoms, e.g ^ ^ 

^--7^:1;^:;, U he., octy, nony, and 
IcZf- - 2 carbon atoms, e.g., cyciopropy, cy«, 

ey cLilyi, cycioheptyi ^ d ,, , or , 

evCopentybnethyl, ^he.Une^ J ^ ^ ^ ^ 

cyCohexy.propy, — rings, e.g., pheny,, 

atoms and containing 1-3 separate or iu 

benzyl 1- and 2-phenyle*yl. 1-, 2- or 3-phenylpropyl; o- m- or p-to^yl, 
benzyl, 0 , D -ethylphenyl,m,m-diethylphenyl,m- 
m.m-dimethylpheny!, o-, m-, or P * " J 2 . naphthyl , 

5 -^-T^^^^Uu-o. pyridyl, pyrazinyl, 

rss^s^ — * o— — • — - 

"^"U, , a. 3 or more suhsmuents may * 

atoms, g, acetoxvan dbenzo X y;amido,e.g.,acetamido,N- 
2S X— t-aT:, carbamyl, * „T- 

"^PrtLed are compounds o f Kommla , wherein R and R 

rr:r— e,m 

:rrorTpo:::::r:rr— 

^pCdisulLted, or R is Pheny, or otherwise defined herem and R , 

adama ^ f e I red compounds N.N-disubsututed compounds for use in 
accord^: with the invention include N.H-di-m-toiy.guanidine, N,N -d,-o- 
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iodophenylguanidine; N,N'-di-o-ethylphenylguanidine; N,N-di-m- 
ethylphenylguanidine; N,N'-bis(2-iodophenyl)guanidine; N,N'-bis(3- 
tolyl)gua n idine;N,N'-bis(3-ethylphenyl)guanidine;N,N'-bis(2- 
isopropylphenyDguanidine; N,N--bis(3-isopro P ylphenyl,guanidine; N,N'-bis(l- 
5 na P hthyl)guanidine; N,NVbis(3-methoxyphenyl)guanidine; N,N -bis(3- 

tnfluoromethylphenyljguanidine; N ) N'-bis(4-fluoro-3-ethylphenyl)guanidine- 

N,N-b I s(3.5-diethylphenyl)guanidine;N,N--bis(3-nitrophenyl,guanidine- 
N,N-b.s|4.nuoro-3-nitrophenyl)guanidine; N,N'-bis(3-nitro-5- 
eth y ] p h,nyl,Kuanid,ne: N,N'-bis(3-azidophenyl)guanidine; N,N'-bis( q uinolin- 

10 8-yl,guanuhne: N.N'- bis(coumarin-8-yl)guanidine; N.N'-dibutylguanidine- 
N,N -diphcnylguanidine; N,N'-di-o-tolylguanidine; N,N'-di-(2-methyl-4. 
bromo P hcnyl,guanidinc: N,N'-di-(2-methyl-4-iodophenyl)guanidine; N N'- 
d l( cyclohexvl,Buanidine; N,N^di-(m- P ropylphenyl)guanidine : N,N'-di-(l- 
tetralinyl)guanidine; N,N -di( ± -endo-2-norbornyl,guanidine; N,N'-di-(exo-2- 

15 norbomyljguanidine; N.N-di-(4-indanyl)guanidine; N,N'- 

diadamantylguanidine; and N.N'-dibenzylguanidine; and pharmaceutically 
acceptable salts of said compounds. 

Asymmetrical N.N'-disubstituted guanidines are also preferred for use 
as compound 2) in methods and compositions of the invention such as 
20 compounds of Formula I above wherein R and R' are different. Particularly 
preferred are asymmetrical compounds of Formula I wherein R and R each 
are nonidentical aryl groups, including aryl groups substituted with one or 
more of the substituents discussed above with respect to Formula I for 
example, in the o-, m- or p-position or the o-, p- or m,m -position, when the 
25 phenyl group is disubstituted. 

Especially preferred asymmetrical guanidines for use in the methods 
and compositions of the invention include N-(l-naphthyl)-N'-(o- 
ethylphenyl)guanidine; N-(l-naphthyl,-N--(m-isopropylphenyl)guanidine; N- 
(l-naphthyl)-N'-(m-methoxyphenyl)guanidine; N-(l-naphthyl)-N'-(4- 
indanyl)guanidine; N-(l-n a phthyl)-N--(m-ethylphenyl)guanidine; N-(m- 
ethylphenylJ-N'-dn-tolylJguanidinejN-tm-ethylphenylj-N-.fo- 
iodophenyl)guanidine; N-(m-ethylphenyl,.N'-(o-ethylphenyl,guanidine; N-(m- 
ethylphenyl)-N'-(o-isopropylphenyl)guanidine; N-fm-ethylphenyD-N-fm- 
isopropylphenyl)guanidine; N-(m-methylphenyl)-N'-(m- 
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^thoxyphenyHguanidine; N-N-emyW^NM^ndany^an,^, (m 
ethylphenyD-NMo-ethylphenyHguanidine; N-,o-e,h y lphe„yl)- N -<m- 
.Cyllguanidine; NMo- e «hylphcn, 1 ,-N - ( «-iodopheny 1 )gua I udvne ; N-.o- 

Uopropylphenyllguanidine; N-|o-«thylphenyl)-N -(m- 

e*ylphe„yl)-N--(m- e thy lp henyl)guanid i ne ; N-lo-iodophenyll-IT -<m- 
toWguanidin e; N-(o-iodoph« n y 1 )-NMo-i S opropy.pheny 1 )gua B1 d,neN-,o- 

iodophenyD-NMrn-isoprcpy^enylguaMdine; N -(o-iodopheny..-N -(m- 
JUphenyflg— . N-Modopheny^-N-H-indany gua^ne; N-,o- 
.odophenyD-NMo-e^ylphenyDguanidine-, N-(o-iodoph e nyl)-N -(m- 

LpIpy l ple„yl ) -NM m -isop r opy,pheny 1 , g ua Ili d i n.;N. ( o« 

(m-methoxyphenyl)guanidine; N-(°-isopropylphenyl)-N -(4- 

"dany!,^^-^^^^ 

LpJpy!phenyl,-NM^^^ 

t oly JIdine; N-^opropy*^^ 

(m ^opylphenyl)-KH4-inda^^ 

N-,L mc*oxypheny 1 ,-NMn,-to 1 yl,guanidine; N-,n,-methoxyph e ny«-N -,m- 
^guanidine; N - (2 ,4-d i - i odo-5- h yd r o W heny„- N M2-to 1 y, )g uan I d 1 ne., N- (1 - 
naphthyl)-N -(2-iodophenyl)guanidin e; N-(l-naphthyl)-N -(3- 

( l-naph&yl)-NM3-«olyl)guan i dine;N-(l-naph«hyl)-N-(4-bromo-3- 

5 ethylphenyl)guanidine; N-(l-naphthyl)-N'-(6-methoKy-3- 
, ethylpneny |gu „ a „ ht hvll-N'-(4-nitro-3-ethylphenyl)guanidine; 
ethylphenyl)guaniduie; N-(l-naphthyl) N ni j 

N-(l-naphth y l)-N'-[3-(l-hydroxy-ethyl)phenyl)guan 1 d 1 ne-, N-(4- 

to lyl)guanidi„e; N-d-naphthyD-^-bromo-S-tolyDguaxudme; N-,1- 
>0 naphthyll-N'-tS-trifluoromethylphtnyDguanidine; N-(m- 

^Lld 1 Uny 1 ,-N.- (n .-toly 1 , g uan i d i ne ; N.^—^pheny,,- 
N -,o-isopro Pyl phe„yl)guanidme; N-lm-trinuoromeftyiph.nyD-N -(m- 
isopropylpheny^axudin^N^m-uifluoromethylphenyll-N'-.m- 
n.ethoxyphenyllguanidine; N-(m-trinuorome«hylphcnyl)-N -(4- 
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indanyl)guanidine; N-(m-trifluoromethylphenyl)-N'-(o-ethylphenyl)guanidine- 
N-(m-trifluoromethylphenyl)-N'-(m-ethyl P henyl)guanidine; N-(m- 
trifluoromethylphenyl)-N'-(o-iodophenyl)guanidine; N-(l-naphthyl)N'-(4- 
fluoro-3-trifluoromethylphenyl)guanidine; N-(l-naphthyl)-N , -(4-fluoro-3- 
ethylphenyl)guanidine; N-(7-fluoronaphthyl)-N'-(3-ethylphenyl)guanidine- N- 
(4-fluorona P hthyl)-N'-(4-fluoro-3-ethylphenyl)guanidine; N-(4- 
fluoronaphthyl)-N 1 -(2-isopropylphenyl)guanidine; N-(7-fluoronaphthyl)-N'-(2- 
isopropylphenyl)guanidine; N-( 1 -naphthyl)-N , -(4-fluoro-2- 
iso P ropylphenyl)guanidine; N-(4-fluoronaphthyl)-N 1 -(4-fluoro-2- 
isopropylphenyl)guanidine; N-(4-fluoronaphthyl)-N'-(6-methoxy-3- 
ethylphenyl)guanidine; N-(7-fluoronaphthyl)-N'-(6-metho X y-3- 
ethylphenyl)guanidine; N-(4-n U oronaphthyl)-N'-{6-methoxy-4-fluoro-3- 
ethyl)guanidine; N-(4-fluoronaphthyl)-N'-(4-nuoro-3-tolyl)guanidine- N-(7- 
fluoronaphthyl)-N--(4-fluoro-3-tolyl)guanidine; N-(4- fl uoronaphthyl)-N--(4- 
fluoro-3-trifluoromethylphenyl)guanidine; N-( l-na P hthyl)-N 1 -(4-fluoro-3- 

trifluoromethylphenyl)guanidine;N-(7-fluoronaphthyl)-N'-(4-nuoro-3- 
trifluoromethylphenyl)guanidine; N- (coumarin-8-yl)-N-(3- 

ethylphenyl)guanidine; N-(coumarin-8-yl)-N'-(3-tolyl)guanidine; N-(quinolin- 
8-yl)-N'-(3-ethylphenyl)guanidine; N-(quinolin-8-yl)-N--(3-tolyl)guanidine; N- 
(cyclohexyl)-N'-(4-bromo-2-methylphenyl)guanidine; N-(l-naphthyl)-N'-(o- 
iodophenyl)guanidine; N-(l-naphthyl)-N'-(m-ethylphenyl)guanidine; N-(l- 
naphthylJ-N'-fo-isopropylphenylJguanidine; N-(l-naphthyl)-N'-(m- 
tolylphenyl)guanidine; N-(l-naphthyl)-N'-(o-ethylphenyl)guanidine; N-(l- 
naphthyl)-N'-(m-isopropylphenyl)guanidine; N-(l-naphthyl)-N'-(m- 
methoxyphenyljguanidine; N-(l-naphthyl)-N'-(4-indanylphenyl)guanidine; N- 
(m-ethylphenyl)-N'-(o-iodophenyl)guanidine;N-( m -ethylphenyl)-N'-(m- 
ethylphenyl)guanidine; N-(m-ethyl P henyl)-N'-(o-isopro P ylphenyl)guanidine- 
N-(m-ethyl P henyl)-N'-(m-tolyl P henyl)guanidine; N-(m-ethylphenyl)-N -(o- 
ethylphenyljguanidine; N-(m-ethyl P henyl)-N'-(m-iso P ro P yl P henyl)guanidine- 
N-(m-ethyl P henyl)-N'-(m-methoxyphenyl)guanidine; N-(m-ethylphenyl)-N'-(4- 
indanyl P henyl)guanidine; N-(o-ethyl P henyl)-N'-(m-tolyl)guanidine; N-(o- 
ethyl P henyl)-N^(o-iodo P henyl)guanidine; N-(o-ethyl P henyl)-N'-(o- 
iso P ro P yl P henyl)guanidine; N-fo-ethylFrtienylJ-N'-fm- 
iso P ro P yl P henyl)guanidine; N-fo-ethylFhenylJ-N'-fm- 
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n.thoxyphenyl.guanidine; N-^yiphenyO-N-H-indanyDguanidtee; N-,o- 
iodophenyD-NMm-tolyllgu^idineiN-to-iodophcnyD-NMo- 
isopropylphenyDguanidine-.N-to-iodoph.nyll-N-lm- 
isopro P ylphenyl)guanimne;N-(o-iodophenyl)-N'-(m- 
isopropylphenyllguanidine; N-(o-iodophenyl)-N'-(m- 

rio^guan^e., w-Modoph^.-WM^yMra^e; N,o- 
iMproP v 1 phenyl,-NMm-tolyl ) guanid ta e;N- (0 .isop ro pylph e nyl)-N-(m. 

is opropvlphenyl)guanidine; N^sopropylphenyl)-N'-(m- 

• ,„H,„vl, N -lm-tolyllgaanidinc; N-lm-isopropylphenyll-N -(m- 

' IZSS^ N^propy W ^ 

r (m -r*oxypheny. ) .N -,.n- t oly 1 ,guanid i ne ; NHm-meUro^henyl.-N -,4- 
indanyllguamdine; N-(4-indanyl)-N-(m-talyl)guanidine; N-12- 
^rdophe„y«^-(2.mc«hylphenyl,gaan i din«;N-ada^^-N-^ 
5 ^y Wguanidinc. N - (i odop h eny 1 ,-NM2- m e th ylpheny,,g U an 1 d,ne : N- 
«.-4 Jropheny.-N-p-.ne^phcnyDguanidine-, N-^opneny,,-* - 
LLJtyl.guanidine; N - ( 2-memy.ph«ny.,-NMcy^ 
„ mantvl N-phenylguanidine; N-(3,S-dnnethy«-adamantyl)-N-(o- 

"yZ^-^^ 

Jophenyl.guanicUne; N-,o- 
oHnnhenvM-N'-d-butyliguanidine; N-(adamant-l-yl)-N -(o- 

(adamantan yl) N , tan . 1 . yl) . N , (2 . trifluorom ethyl-4- 
difluorophenyl) guanidme , ana n i<* 

flu„rophenyl,guanidine ; and pharmaceutic^ acceptable salt, of sam 
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compound 2, in the methods and compositions ofthe invention, inCudmg 
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NH 
II 

R-N-C-N-H 

I I 

R' R" 



II 



wherein R, R' and R" are independently a C,-C 8 alkyl group, a C 2 -C 8 
alkenyl group, C 2 -C 8 alkynyl group, cycloalkyl group, cycloalkyl group 
substituted by one or more substituents, cycloalkenyl group, cycloalkenyl 
group substituted with one or more substituents, carbocyclic aryl group, 
carbocyclic aryl group substituted by one or more substituents, alkaryl 
group, alkaryl group substituted by one or more substituents, heterocyclic 
group, heterocyclic group substituted by one or more substituents, 
heteroaryl group, or a heteroaryl group substituted by one or more 
substituents; 

or a physiologically acceptable salt thereof; 

wherein said substituent is a halogen of chloro, fluoro, bromo, iodo, 
C-C 8 alkyl, C,-C 8 alkoxy, cyano, C3-C5 dialkylaminoalkyl, carboxy, 
carboxamido, Cl -C 8 alkylthio, allyl, aralkyl, alkaryl, C 3 -C 6 cycloalkyi, aroyl, 
aralkoxy, C 2 -C 8 acyl, aryl, heteroaryl, an aryl fused to a benzene ring, a 
heteroaryl fused to a benzene ring, C 3 -C 6 heterocycloalkyl, a C 3 -C 6 ' 
heterocycloalkyl ring fused to a benzene ring, C,-C 8 alkylsulfonyl, arylthio, 
amino, Ci-C 8 alkylamino, C 2 -C 15 dialkylamino, hydroxy, hydroxyalkyl, 
carbamoyl, C,-C 8 N-alkylcarbamoyl, C 2 -C 15 N,N-dialkylcarbamoyl, nitro, 
azido or a C2-C15 dialkylsulfamoyl. 

Preferably, with reference to Formula II, preferred N,N,N'- 
trisubstituted guanidines are wherein R and R" are independently a 
cycloalkyl group, a cycloalkyl group substituted with one or more 
substituents, cycloalkenyl, cycloalkenyl substituted by one or more 
substituents, carbocyclic aryl group, carbocyclic aryl group substituted with 
one or more substituents, alkaryl group, alkaryl group substituted with one 
or more substituents, aralkyl group, aralkyl group substituted with one or 
more substituents, heterocyclic group, heterocyclic group substituted with 
one or more substituents, heteroaryl group, or a heteroaryl group 
substituted with one or more substituents; and R' is independently a C,-C 8 
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4*1 group, CC* allcenyl group, C,-C 6 aikynyl group, an alkaryl group, or a 

substituted alkaryl group. 

Especially preferred N,N,N'-trisubstituted guanidinea for use as 
compound 2, in accordance .Uh *. invention include 
N-methylguanidine; N ,N'-di-,l-naph t hyl,-N-ethy 1 guan 1 dure; NN -dHm- 
e.hy.phenyl,-N.me«hylguanidine; N-,o-isoprop y lphenyl)-N -methyl-N -,1- 

na P nl y l>guanidine ; N-, m ^^^ 

Nlrtv y .-N,N-d 1 -<m-e,hyl M 

i n danyl 1 gu a nid fa e;N-e to yl-N-, m -e«hy 1 phenyl,-N, ( 4-^ 
, t .,hvl-N-(m-ethylphenyl)-N--(o-iodophenyl)guanidine; N-e*yl-N-(m- 

c , hvlp nen y .,-NMo-iso^^ 

( 1 -na P hthyl)guanidine; N-ethyl-N-(m-ethylphen y l)-N'-(m- 
LnvlphenyTguanid^ 

N-e.hvl-N-(4-indenyl)-N -(m-ethylphenyl)guanidine; N-e«n y l-N-(o- 
5 ,odopheny.,-N--(m-etnylpheny.)guanidine; N-ethyl- N -(o-iaopro P y,phenyl)-N - 
(m-elhylphenyllguanidine; N-ethyl-N-(l-naphthyl)-N'-(m- 
ethylphenyllguanidine; N-ethyl-N-(m-methylphenyl)-N'-(m- 
Jy,pnen y ,guanidine ; 

i sopropyl-N-,m-ethylphenyl,-NM4-indany.)guan 1 dine,N- 1 aopropy^ 
!0 elhylphenyD-N-^ndenyllguanidine., N ,i s opropy.,-N-, m -ethy.pnenyl,-N -,o- 
iodophenyllguanidine; N -isopropyl-N-(m-e*ylpheny«-N - o- 
isopropylphenyllguanidine; N-isopropyl-N-.m-eUrylphenyD-N -(1- 
n aphtt>yl)guanidine;N-iaopropyl-N-(m-eU,ylphenyl)-N'-(m- 
methylphenyl)guanidine;N-iaopropyl-N-(4-indanyl)-N'-(m- 
25 ethylphenyl)guanidine; N-isopropyl-N-(4-indenyl)-N'-(rn- 

e*ylphe„yl)guanidine; N-isopropyl-N-(o-iodophenyl)-N - m- 
ethylphenyllguanidine; N -isopropyl-N-(o-isopropylphenyl)-N -(m- 
ethylphenyllguanidine-, N-isopropyl-N-d-naphtoyD-N-lnr- 
e*ylphenyl)guanidine; N-isopropyl-N-(m-methylphenyl)-N -(m- 

30 eSpHenyllguanidine., 

N- m eu,yl.N-(m-emylphenyl,-NM4-indenyl,guanidme;N- m e*y.-N-^ 

eU,y.p h enyl,-NMo-iodop h e„y.,guanid,ne;N-menryl-NH m -e a ,ylphenyl,-N- ( o- 

isopropylphenyl)guanidine;N-methyl-N-(rn-eu 1 ylphenyl)-K- ( m- 

methylphenyl)guanidine ; N-methyl-N-(4-indanyl)-N'- ( m- 



WO 99/02145 

PCT/US98/I3640 

- 11 - 



ethylphenyl)guanidine; N-methyl-N-(4-indenyl)-N'-(m-ethylphenyl)guanidine; 
N-methyl-N-(o-iodophenyl)-N'-(m-ethylphenyl)guanidine; N-methyl-N-(o- 
isopropylphenylJ-N'-tm-ethylpheny^guanidine; N-methyl-N-(o- 
isopropylphenyl)-N'-(m-ethylphenyl)guanidine; N-methyl-N-tl-naphthylJ-N 1 - 
(m-ethylphenyl)guanidine; N-methyl-N-fm-methylphenylJ-N'-fm- 
ethylphenyljguanidine; N-(8-coumarinyl)-N'- (3-ethylphenyl)-N'- 
methylguanidine; N-(l-naphthyl)-N'-(8-coumarinyl)-N-ethylguanidine; N-(8- 
coumarinyl)-N'-(3-ethylphenyl)-N-ethylguanidine; N-( l-naphthyl)-N'-(8- 
coumarinyl)-N-ethylguanidine; N-( l-naphthyl)-N'-(3-methylphenyl)-N'- 
methylguanidine; N-tl-naphthylJ-N'-fa-nitrophenylJ-N-methylguanidine; N- 
(l-naphthylJ-N'-fa-azidophenylJ-N'-methylguanidine; N-(7-fluoro-l- 
naphthyl)-N'-(3-ethylphenyl)-N'-methylguanidine; N-(4-fluoro- 1-naphthyl)- 

N'-O-ethylphenylJ-N'-methylguanidinejN^l-naphthylJ-N-f^fluoro-S- 
ethylphenylJ-N'-methylguanidine; N-(2-fluoro-l-naphthyl)-N , -(3- 
ethylphenylJ-N'-methylguanidine; N-(5-fluoro- l-naphthyl)-N'-(3- 
ethylphenylJ-N'-methylguanidine; N-fS-fluoro-l-naphthylJ-N'-p- 
ethylphenyl)-N'-methylguanidine; N-( 1 -naphthyl)-N'-(2-fluoro-3- 
ethylpheny^-N'-methylguanidine; N-( 1 -naphthyl)-N'-(6-fluoro-3- 
ethylphenyl)-N'-methylguanidine; N-( 1 -naphthyl)-N'-(2 > 4-difluoro-3- 
ethylphenylJ-N'-methylguanidine; N-(l -naphthyl)-N'-(2,6-difluoro-3- 
ethylphenyl)-N'-methylguanidine; N-( l-naphthyl)-N'-(2 > 4,6-trifluoro-3- 
ethylphenyl)-N'-methylguanidine; N-(2,4-difluoro-l-naphthyl)-N'-(3- 
ethylphenylJ-N'-methylguanidine; N-(2,4-difluoro- l-naphthylJ-N'-O- 
ethylphenyl)-N-methylguanidine; N-(2,4,5-trifluoro- l-naphthyl)-N'-(3- 
ethylphenylJ-W-methylguanidine; N-(2 AS-trinuoro-l-naphthylJ-N'-fS- 
ethylphenylJ-N'-methylguanidine; N-(4-fluoro-l-naphthyl)-N -(2,6-difluoro-3- 
ethylphenyl)-N'-methylguanidine; N-(4-nuoro- l-naphthyl)-N-(2,4-difluoro-3- 
ethylphenylJ-N'-methylguanidine; N-(7-fluoro-l-naphthyl)-N'-(4-fluoro-3- 
ethylphenyl)-N'-methylguanidine; N-(4-fluoro-l-naphthyl)-N'-(4-nuoro-3- 
ethylphenyl)-N'-methylguanidine; N-(4-fluoro-l-naphthyl)-N -(6-fluoro-3- 
ethylphenylJ-N'-methylguanidine; N-(8-coumarinyl)-N^(3-ethylphenyl)-N•- 
ethylguanidine; N-(l-naphthyl)-N'-(8-coumarinyl)-N-ethylguanidine; N-(8- 
coumarinylj-N'-CS-nitrophenylJ-N'-methylguanidine; N-fS-coumarinylJ-N'-fS- 
methylphenyl)-N'-methylguanidine; N-(8-coumarinyl)-N'-(4-fluoro-3- 
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ethyl P henyl)-N--methylguanidine; N,N -di(8-coumarinyl)-N-methylguan 1 d 1 ne; 

N,K-di(8-coumarinyl)-N-ethylguarudine;N-(2-fluoronaphthyl)-N'-(3- 

methylphenyl)-N I -methylguanidine;N-(4-fluoronaphthyl)-N'-(3- 

methylphenyl)-N'-methylguanidine;N-(5-fluoronaphthyl)-N'-(3- 

methyl P henyl)-N--inethylguanidine;N-(7-fluoronaphthyl)-N'-(3- 

methylphenyl)-N'-methylguanidine;N-(2,4-difluoronaphthyl)-N'-(3- 

methylphenyl)-N--methylgaanidine;N-(2,4,5-trinuorona P hthyl)-N'-(3- 

methylphenyl)-N'-methylgua^idine;N-(2 ) 43-trinuorona P hthyl)-NM3^ 

m ethylphenyl)-N--methylguanidine;N-(l-naphthyl)-N'-(2-nuoro-3- 

m ethylphenyl)-N--methylguanidine;N-(l-naphthyl)-N--(4-fluoro-3- 

methylphenyl)-N--methylguanidine;N-(l-naphthyl)-N--(5-fluoro-3- 

m ethylphenyl)-N'-methyl^^^ 

ethylguanidine;N-(l-naphthyl)-N'-(4-fluoro-3-ethylphenyl)-N- 
meth y lguanidine;N-(l-naphthyl)-NM3-trifluoromethylphenyl)-N-- 
methylguanidine; N-(8-coumarinyl)-N'-(3-trifluoromethylphenyl)-N - 
methylguanidine; N-(l-naphthyl)-N--(3-trifluoromethylphenyl)-N'- 
ethylguanidine; and N-(8-coumarinyl)-N--(3-trifluorometh y lphenyl)-N'- 
ethylguanidine; and pharmaceutically acceptable salts of said compounds. 

N N N' N'-tetrasubstituted guanidines are also preferred for use as 
compound 2) in accordance with the invention, including compounds of the 



following Formula III: 



25 



NH 

II III 
-N-C-N-R" 

I I 

R R" 



30 



35 



wherein R, R\ R" and R" are independently a Cl -C 8 alkyl group, a C 2 - 
C 8 alkenyl group, C 2 -C 8 alkynyl group, cycloalkyl group, cycloalkyl group 
substituted by one or more substituents, cycloalkenyl group, cycloalkenyl 
group substituted with one or more substituents, carbocyclic aryl group, 
carbocyclic aryl group substituted by one or more substituents, alkaryl 
group, alkaryl group substituted by one or more substituents, heterocychc 
group, heterocychc group substituted by one or more substituents, 
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heteroaryl group, or a heteroaryl group substituted by one or more 
substituents; 

or a physiologically acceptable salt thereof; 

wherein said substituent is halogen such as chloro, fluoro, bromo, 
5 iodo, Ci-Ca alkyl, Ci-C 8 alkoxy, cyano, C3-C15 dialkylaminoalkyl, carboxy, 
carboxamido, C,-C 8 alkylthio, allyl, aralkyl, alkaryl, C 3 -C 6 cycloalkyl, aroyl, 
aralkoxy, C 2 -C 8 acyl, aryl, heteroaryl, an aryl fused to a benzene ring, a 
heteroaryl fused to a benzene ring, C 3 -C 6 heterocycloalkyl, a C 3 -C 6 
heterocycloalkyl ring fused to a benzene ring, Ci-C 8 alkylsulfonyl, arylthio, 

10 amino, Ci-C 8 alkylamino, C2-C15 dialkylamino, hydroxy, hydroxyalkyl, 
carbamoyl, Ci-C 8 N-alkylcarbamoyl, C2-C15 N,N'-dialkylcarbamoyl, nitro, 
azido or a C2-C15 dialkylsulfamoyl. 

With reference to Formula III, preferred N,N,N\N'-tetrasubstituted 
guanidines are wherein R and R" are independently a cycloalkyl group, a 

15 cycloalkyl group substituted with one or more substituents, a cycloalkyl 
group, a cycloalkyl group substituted with one or more substituents, a 
cycloalkenyl group, cycloalkenyl group substituted with one or more 
substituents, carbocyclic aryl group, carbocyclic aryl group substituted with 
one or more substituents, alkaryl group, alkaryl group substituted with one 

20 or more substituents, aralkyl group, aralkyl group substituted with one or 
more substituents, heterocyclic group, heterocyclic group substituted with 
one or more substituents, heteroaryl group, or a heteroaryl group 
substituted with one or more substituents; and R and R " are independently 
a Ci-C 8 alkyl group, C 2 -Ce alkenyl group, C2-C6 alkynyl group, an alkaryl 

25 group, a substituted alkaryl, a cycloalkaryl, or substituted cycloalkaryl 
group. 

Especially preferred guanidines of Formula III are those wherein R 
and R" are independently carbocyclic aryl groups, substituted cycloalkyl 
groups, cycloalkenyl groups, cycloalkenyl groups substituted with one or 
30 more substituents, carbocyclic aryl groups, substituted carbocyclic aryl 
groups, alkaryl groups, substituted aralkyl groups, heterocyclic groups, 
substituted heterocyclic groups, heteroaryl groups, or substituted heteroaryl 
groups; and R and R" are Ci-C 8 alkyl groups. Particularly preferred 
N,N,N'N'-tetrasubstituted guanidines include N,N'-diethyl-N,N'-di-(m- 
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ethylphenyl)guanidine; N.N'-diethyl-N.N'-di-d-naphthyDguanidine; N,N'- 
diethyl-N-(m-eth y lphenyl)-N--(4-indanyl)guanidine;N > N'-diethyl-N-(m- 

ethylphenyl)-N--(4-indenyl)g^ 

iodophenyl)guanidine;N,N'-diethyl-N-(m-ethylphenyl)-N--(o- 
iso P ropylphenyl)guanidine;N,N--diethyl-N-(m-ethylphenyl)-N'-(l- 

naphthyl)guanidine;N,N-diethyl-N-(l-naphthyl)-N 1 -(m- 

ethylph e nyl)guanidine;N,N'-diethyl-N-(m-methylphenyl)-N'-(m- 

ethylphenyl)guanidine;N > N'-diisopropyl-N,N'-di-(m-ethylphenyl)guan 1 dxne; 

N N -diisopropyl-N-(m-ethylphenyl)-N'-(4-indanyl)guanidine; N,N'- 
duso P ropyl-N-(m-ethyl P henyl)-NM4-indenyl)guanidine;N,N--diisopropyl-N- 

(m-ethylphenyl)-N'-(o-iodophenyl)guanidine;N,N--diisopropyl-N-(m- 

ethylphenyl)-N--(o-isopropylphenyl)guanidine;N,N'-diisopropyl-N-(m- 

ethylphenyl)-NMl-naphthyl)guanidine;N,N'-diisopropyl-N-(m-ethylphen^ 

N'-(m-methylphenyl)guanidine;N,N'-dimethyl-N,N'-di-(m- 
> ethylphenyl)guanidine;N,N'-dimethyl-N-(m-ethylphenyl)-N--(4- 
indanyl)guanidine;N,N'-dimethyl-N-(m-ethylphenyl)-N'-(4- 
indenyl)guanidine;N,N-dimethyl-N-(m-ethylphenyl)-N'-(o- 
iodophenyl)guanidine;N,N'-dimethyl-N-(m-ethylphenyl)-N'-(o- 
isopropylphenyl)guanidine;N,N'-dimethyl-N-(m-ethylphenyl)-N'-(l- 
0 naphthyl) g uanidine;N,N'-diineth y l-N-(m-ethylphenyl)-N'-(m- 
methylphenyDguanidine-.N-ethyl-N'-isopropyl-N.N-di-dn- 
ethylphenyl)guanidine;N-ethyl-N-(m-ethyl P henyl)-NM4-indanyl)-N-- 
iso P ropylguanidine;N-ethyl-N-(m-ethylphenyl)-N'-(4-indenyl)-N'- 
isopropylguanidine;N-ethyl-N-(m-ethylphenyl)-N'-(o-iodophenyl)-N-- 

25 isopropylguanicUne; N-e^^ 

i S opropylguanidine;N-ethyl-N-(m-ethylphenyl)-N'-(l-naphthyl)-N'- 

isopropylguanidine-.N-ethyl-N-tm-ethylphenylJ-NMm-methylphenyll-N'- 
isopropylguanidine;N-ethyl-N-(4-indanyl)-N'-(m-ethyl P henyl)-N-- 
isopropylguanidine;N-ethyl-N-(4-indenyl)-NMm-ethyl P henyl)-^ 
30 isopropylguanidine; N-ethyl-N-(o-iodophenyl)-N'-(ni-ethylphenyl).N-- 

isopropylguanidine;N-ethyl-N-(o-isopropylphenyl)-NMm-ethylphenyl)-N'- 
isopropylguanidine;N-ethyl-N-(l-naphthyl)-N'-(m-ethyl P henyl)-N-- 
isopropylgaanidine;N-ethyl-N-(m-methyl P henyl)-N--(m-ethylphenyl)-N-- 
iso P ro P ylguanidine;N,N--diiso P ropyl-N,N--di-(m-ethyl P henyl)gu 
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diisopropyl-N-(m-ethylphenyl)-N*-(4-indanyl)guanidine; N,N'-diisopropyl-N- 
(m-ethylphenyl)-N'-(4-indenyl)guanidine; N,N'-diisopropyl-N-(m- 
ethylphenyl)-N'-(o-iodophenyl)guanidine; N,N'-diisopropyl-N-(m- 
ethylphenyl)-N'-(o-isopropylphenyl)guanidine; N.N'-diisopropyl-N-fm- 
5 ethylphenylJ-N'-f l-naphthyl)guanidine; N,N'-diisopropyl-N-(m-ethylphenyl)- 
N'-fm-methylphenyljguanidine; N,N'-diisopropyl-N-(4-indanyl)-N'-(m- 
ethylphenyl)guanidine; N,N'-diisopropyl-N-(4-indenyl)-N , -(m- 
ethylphenyl)guanidine; N.N'-diisopropylJ-N-lo-iodophenylJ-N'-fm- 
ethylphenyl)guanidine; N.N'-dusopropyl-N-fo-isopropylphenylj-N-fm- 
10 ethylphenyl)guanidine; N.N'-dnsopropyl-N-fl-naphthylJ-N'-fm- 

ethylphenyl)guanidine; N.N'-diisopropyl-N-fm-methylphenylJ-N'-fm- 
ethylphenyl)guanidine; N-methyl-N,N'-di-(m-ethylphenyl)-N'- 
isopropylguanidine; N-methyl-N-(m-ethylphenyl)-N•-(4-indanyl)-N•- 
isopropylguanidine; N-methyl-N-(m-ethylphenyl)-N'-(4-indenyl)-N'- 
isopropylguanidine; N-methyl-N-Cm-ethylphenylJ-N'-to-iodophenylJ-N'- 
isopropylguanidine; N-methyl-N-tm-ethylphenylJ-N'-fo-isopropylphenylJ-N'- 
isopropylguanidine; N-methyl-N-(m-ethylphenyl)-N'-( 1 -naphthylJ-N 1 - 
isopropylguanidine; N-methyl-N-(m-ethylphenyl)-N•-(m-methylphenyl)-N•- 
isopropylguanidine; N-methyl-N-(4-indanyl)-N , -(m-ethylphenyl)-N'- 
20 isopropylguanidine; N-methyl-N-(4-indenyl)-N , -(m-ethylphenyl)-N , - 

isopropylguanidine; N-met±lyl-N-(o-iodophenyl).N , -(m-ethylphenyl)-N , - 
isopropylguanidine; N-methyl-N-fo-isopropylphenylJ-N'-fm-etbylphenylJ-N'- 
isopropylguanidine; N-methyl-N-( l-naphthylJ-N'-fm-ethylphenylJ-N'- 
isopropylguanidine; N-methyl-N-(m-methylphenyl)-N•-(m-ethylphenyl)-N , - 
25 isopropylguanidine; N-ethyl-N.N'-di^m-ethylphenylJ-N'-methylguanidine; N- 
ethyl-N-(m-ethylphenyl)-N'-(4-indanyl)-N , -methylguanidine; N-ethyl-N-(m- 
ethylphenyl)-N , -(4-indenyl)-N'-methylguanidine; N-ethyl-N-(m-ethylphenyl)- 
N'^o-iodophenylJ-N'-methylguanidine; N-ethyl-N-(m-ethylphenyl)-N'-(o- 
isopropylphenyl)-N'-methylguanidine; N-ethyl-N^m-ethylphenylJ-N'-ll- 
30 naphthyl)-N'-methylguanidine; N-ethyl-N-(m-ethylphenyl)-N'-(m- 
methylphenyl)-N'-methylguanidine; N,N'-di(l-naphthyl)-N,N'- 
dimethylguanidine; N-(8-coumarinyl)-N*-(3-ethylphenyl)-N,N- 
dimethylguanidine; N.N'-difS-coumarinylJ-N.N'-dimethylguanidine; N,N -di(8- 
coumarinyl)-N-methyl-N'-ethylguanidine; N-( 1 -naphthylJ-N'-fS-nitrophenyl)- 



6NSDOCID: <WO 990214SA1 J_> 



WO 99/02145 



- 16 - 



PCT/US98/13640 



10 



N N-dime*ylguanidine; N -<l-„aphthyl)-NM3-azidophenyl)-N,N'. 
dtaethylguanidine; N -(8-coumariuyl)-N -(3-ntoophcnyl)-N,N'- 
chmethylguanidine; N-(8-c 0 un,arinyl)-N'-(3-azidophe„yl)-N,N'- 
dtaethylguamdine; N-(7-nuoro.l-naph* y ..-N'-(3-e*ylphenyl)-N,N - 
^.r— ; N ,4- fl uo r o-l-nap h *y..-N-(3- e *y P«N- 
dimemylguanidine; N- l l-n a ph tt ,yl)-N'-(4-fluoro-3-c«hylphcn yl -N.N - 
dim=*ylguaniaine ; N-(l-naphthyl)-N-(3-meU>ylphenyl)-N,N'- 
dimethylguanidine; N -(8-coumarinyl).N-(3-mcthylphenyl)-N,N-- 
d^guarumne-.N-U-naphmyl)-^ 

N^-Jphthyl,-N-(3-azidophe„yl.-N,N'-d i ethy. g uan i d i ne;N.,8-cou m anny.)- 
N'-(3-nitrophe„yl)-N,N'-di e thylguanidine;N-(8-coumarmyl)-N'-(3- 

azidophenyl)-N,N'-methylguamdine; N-(7-nuoro.l-naphd,yl)-N-(3- 
ethylphenyl|-N,N'-diethylpheny.gaanidine ; N-(4-nuoro-l-naphthyl)-N-(3- 

ethylphcnyll-N.N'-die.hylguanidine; N-(l-na P h*y»-N -(4- fl uoro-3- 

, e«hy.phenyl,-N,N'-di..^^ 

N N-dlemylguanidine; and N-(8-coumarinyl)-N-(3-m e th y l P he„yl)-N,N - 
diethylguanidine; and pharmaceutical* acceptable salts of said compounds. 

With respect to the N,N,N'-trisubstituted and N,N,N ,N - 
tetrasubstituted guanidines of Formulae H and 11. above, typical alkyl 
0 groups are. for example, methyl, ethyl, propyl, isopropyl, butyl, tsobuty!, 
tert-butyl, amyl, hexyl, heptyl and octyl. 

With respect to the N,N,N'-trisubstituted and N.N.N'.N'- 
tetrasubstituted guarudines of Formulae I. and HI above, typical cyclop 
groups have 3 to 12 carbon atoms, e.g., cyclopropyl, cyclopentyl, cyclohexyl, 
15 cycloheptyl, 1 ,4-methy.enecyclohexyl, adamant, norborny, isobornyl 

menthyl, cyclopentyUnethyl, cyclohexylmethyl. 1- or 2-cyclohexyiethyl and 
1- 2- or 3-cyclohexylpropyl. 

With respect to the N,N,N'-trisubstituted and N,N,N\N'- 
tetrasubstituted guanidines of Formulae II and III above, typical 
30 cycloalkenyl groups have 5 to 12 carbon atoms and include cyclopentenyl, 
cyclohexenyl, cycloheptenyl, and cycloctenyl groups. 

With respect to the N.N.N'-trisubstituted and N,N,N',N'- 
tetrasubstituted guanidines of Formulae II and III above, typical carbocychc 
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aiyl groups include phenyl, 1-naphthyl, 2-naphthyl, biphenyl, 
phenanthracyl, and anthracyl groups. 

With respect to the N.N.N'-trisubstituted and N,N,N\N'- 
tetrasubstituted guanidines of Formulae II and III above, typical alkaryl or 
5 aralkyl groups, e.g., of up to 18 carbon atoms, may contain 1-3 separate or 
fused aromatic rings, e.g., benzyl, C-Ca alkylphenyl, nitrophenyl, naphthyl, 
1 - and 2-phenylethyl, 1-, 2-, or 3-phenylpropyl, o-, m-, or p-tolyl, m,m'- 
dimethylphenyl. o-, m-, or p-ethylphenyl, m,m--diethylphenyl, m-methyl-m- 
ethylphenyl. o-propyl phenyl, and o-isopropylphenyl. 
10 With respect to the N.N.N'-trisubstituted and N,N,N',N'- 

tetrasubsututed guanidines of Formulae II and III above, typical heterocyclic 
aromatic rings include coumarinyl, pyridyl, pyrazinyl, pyrimidyl, furyl, 
pyrrolyl, thienyl, thiazolyl, oxazolyl, imidazolyl, indolyl, benzofuranyl and 
benzthiazolyl. 

15 With respect to the N,N,N'-trisubstituted and N,N,N',N'- 

tetrasubstituted guanidines of Formulae II and III above, typical alkenyl 
groups include allyl, 2-butenyl, 2-pentenyl and 2-hexenyl groups. 

With respect to the N.N.N'-trisubstituted and N.N.N'.N 1 - 
tetrasubstituted guanidines of Formulae II and III above, typical alkynyl 
20 groups include 2-butynyl, 2-pentynyl and 2-hexynyl groups. 

With respect to the N,N,N'-trisubstituted and N.N.N'.N'- 
tetrasubstituted guanidines of Formulae II and III above, typical aroyl 
groups include carbonyl substituted by the above-listed aryl groups. 

With respect to the N,N,N'-trisubstituted and N,N,N',N'- 
tetrasubstituted guanidines of Formulae II and III above, typical aralkoxy 
groups include Ci-C 8 alkoxy groups substituted by the above-listed aryl 
groups. 

With respect to N.N.N'-trisubstituted and N^N'.N'-tetrasubstituted 
guanidines of Formulae II and III above, typical heterocycloalkyl groups 
include tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, morpholino and 
pyrrolidinyl groups. 

Also preferred for use as compound 2) in accordance with the 
invention are substituted N,N'-disubstituted, N.N.N'-trisubstituted and 



25 



30 
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N N N' N'-tetrasubstituted guanidines having a 2,5-substituted-phenyl 
substituent, particularly compounds of the following Formula IV: 



10 



15 



20 




IV 



wherein R, R» and R* are each independently hydrogen, substituted 
or unsubstituted alkyl having from 1 to about 20 carbon atoms, substituted 
or unsubstituted alkenyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkynyl having from 2 to about 20 carbon 
atoms, substituted or unsubstituted alkoxy having from 1 to about 20 
carbon atoms, substituted or unsubstituted alkylthio having from 1 to about 
20 carbon atoms, substituted or unsubstituted alkylsulfmyl having from 1 
to about 20 carbon atoms, substituted or unsubstituted alkylsulfonyl 
having from 1 to about 20 carbon atoms, substituted or unsubsUtuted 
aminoalkyl having 1 to about 20 carbon atoms, substituted or 
unsubstituted carbocyclic aryl having at least about 6 carbon ring atoms, 
substituted or unsubstituted aralkyl having at least about 6 carbon rmg 
atoms or a substituted or unsubstituted heteroaromatic or heteroahcychc 
group having 1 to 3 rings, 3 to 8 ring members in each ring and 1 to 3 
heteroatoms; 

R3 R4 and each R 5 substituent are each independently halogen, 
hydroxyl,' azido, substituted or unsubstituted alky! having from 1 to about 
20 carbon atoms, substituted or unsubstituted alkenyl having from 2 to 
about 20 carbon atoms, substituted or unsubstituted alkynyl having from 2 
to about 20 carbon atoms, substituted or unsubstituted alkoxy having from 
1 to about 20 carbon atoms, substituted or unsubstituted alkylthio havtng 
from 1 to about 20 carbon atoms, substituted or unsubstituted alkylsulfmyl 
having from 1 to about 20 carbon atoms, substituted or unsubstituted 
alkylsulfonyl having from 1 to about 20 carbon atoms, substituted or 
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unsubstituted aminoalkyl having from 1 to about 20 carbon atoms, 
substituted or unsubstituted carbocyclic aryl having at least about 6 carbon 
ring atoms, substituted or unsubstituted aralkyl having at least about 6 
carbon ring atoms, nitro, cyano, substituted or unsubstituted alkanoyl such 
5 as Ci-8 alkanoyl, e.g. acyl, or substituted or unsubstituted carboxy such as 
acid or ester groups of the formula -(CH 2 ) q COOY where q is an integer of 0-8, 
Y is hydrogen or substituted or unsubstituted Ci-a alkyl; n is 0 (R 5 is 
hydrogen), 1, 2 or 3; or a pharmaceutical^ acceptable salt thereof. 

In the above Formula IV, at least one of R and R 1 will typically be 

10 other than hydrogen. Preferred compounds of Formula IV include 

trisubstituted compounds where one of the guanidine substituents R, R 1 
and R 2 of Formula IV above is hydrogen and the other two substituents are 
other than hydrogen, more preferably where R or R 1 is heterocyclic aryl or 
carbocyclic aryl, still more preferably where R is substituted or 

15 unsubstituted heterocyclic aryl or substituted or unsubstituted carbocyclic 
aryl and one of R 1 and R 2 is hydrogen and one of R 1 and R 2 is substituted or 
unsubstituted alkyl. Also preferred are N,N'-disubstituted compounds, i.e. 
where one of R and R 1 of Formula IV is hydrogen and R 2 is hydrogen, 
preferably where R is substituted or unsubstituted heterocyclic aryl or 

20 substituted or unsubstituted carbocyclic aryl and R 1 and R 2 are hydrogen. 
Also preferred are N,N,N'N'-tetrasubstituted compounds, i.e. where each of 
R, R 1 and R 2 substituents of Formula IV is other than hydrogen, preferably 
where R or R* is substituted or unsubstituted heterocyclic aryl or 
substituted or unsubstituted carbocyclic aryl, more preferably where R is 

25 substituted or unsubstituted heterocyclic aryl or substituted or 

unsubstituted carbocyclic aryl and R 1 and R 2 are each substituted or 
unsubstituted alkyl. 

Preferred phenyl ring substituents R 3 , R 4 and R* of compounds of 
Formula IV include halogen such as F, CI, Br and I, hydroxyl azido, 

30 substituted or unsubstituted alkyl including halogenated alkyl, substituted 
or unsubstituted alkoxy including halogenated alkoxy and substituted and 
unsubstituted alkylthio. Typically preferred phenyl ring substituents have 1 
to 4 carbon atoms with methyl, ethyl and propyl including isopropyl being 
particularly preferred. Halogen- substituted alkyl and alkoxy groups are also 
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particularly preferred including fluoroalkyl having 1. 2, 3 or 4 carbon atoms 
such as trifluoromethyl and fiuoro-substituted alkoxy having 1 , 2, 3 or 4 
carbon atoms such as trifluoromethoxy (-OCFs). Methylthio (-SCH3) and 
ethylthio (-SCH2CH3) are also particularly preferred phenyl ring 
substituents. 

Particularly preferred R and R> groups of Formula IV include phenyl 
substituted at least at the 2,5 ring positions. For example, preferred are the 
following compounds of Formula IVa: 



10 



15 



20 



25 




R 3 NH R 2 

R^ II / 
N-C-N 




IVa 



wherein R and R* are the same as defined above for Formula IV; each 
R 3 R4 rs R3 R4 and R* substituent is independently selected from the 
same group of substituents as defined above for R3-R* of Formula IV; m and 
n are each independently 0 (R* and R* are hydrogen when m and n are 
respectively 0), 1, 2 or 3; and pharmaceutical* acceptable salts thereof. 
Preferred compounds of Formula IVa include those compounds where at 
least one of R and R* is other than heterocyclic aryl or carbocyclic aryl, e.g. 
where at least one of R and R* is hydrogen or substituted or unsubstituted 
alkyl particularly substituted or unsubstituted alkyl having 1, 2, 3 or 4 
carbon atoms. Preferred values of m and n of Formula IVa are 0 and 1. 

Further preferred compounds of Formula IV include those 
compounds where the value n equals 1, particularly where n equals 1 and 
the phenyl ring is substituted by a R* group at the 3- or 4-oosition, i.e. the 
phenyl ring is 2,3,5-substituted or 2,4,5-substituted. 

Especially preferred compounds of Formula IV are those where n is 
equal to zero (i.e., the 3, 4 and 6 positions of the phenyl ring are hydrogen- 
substituted), specifically compounds of the following Formula IVb: 



QQOP14SA1 I > 



7 
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IVb 



where the groups R through R 4 are the same as specified above for 
Formula IV; and pharmaceutical^ acceptable salts thereof. Particularly 
preferred compounds of Formula IVb include those compounds where R is 
5 substituted or unsubstituted heterocyclic aryl or substituted or 

unsubstituted carbocyclic aryl such as substituted or unsubstituted phenyl 
or naphthyl and where at least one of R 1 and R 2 is other than heterocyclic 
aryl or carbocyclic aryl, e.g. where at least one of R 1 and R 2 is hydrogen or 
substituted or unsubstituted alkyl, particularly substituted or 

10 unsubstituted alkyl having 1, 2, 3 or 4 carbon atoms. 

A still further group of preferred compounds 2) for use in accordance 
with the invention have, in addition to a 2,5-substituted phenyl moiety, at 
least one guanidine substituent (i.e., R, R 1 or R 2 of Formula IV) that is a 
phenyl group substituted at the 3-position, preferably without substitution 

15 at other ring positions. Particularly preferred are N-(3-substituted phenyl)- 
N'-(2,5-disubstituted phenyl)guanidines of the following Formula IVc: 




IVc 



wherein R, R 2 and n are the same as defined above for Formula IV; 
20 each R 3 ', R 4 ', R 5 and R 3 " substituent is independently selected from the same 
group of substituents as defined above for R 3 , R 4 and R 5 for Formula IV; and 
pharmaceutically salts of said compounds. Preferred compounds of 
Formula IVc include those compounds where at least one of R and R 2 is 
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other than heterocyclic aryl or carbocyclic aryl, e.g. where at least one of R 
and R2 is hydrogen or substituted or unsubstituted alkyl, particularly 
substituted or unsubstituted alkyl having 1 to about 4 carbon atoms. 
Especially preferred are compounds of Formula IVc are those where one of R 
and R2 is hydrogen and the other is substituted or unsubstituted alkyl 
having 1, 2, 3 or 4 carbon atoms, more preferably where R is methyl, ethyl 
or propyl and R= is hydrogen. Preferred values of n of Formula IVc are 0 and 
1. 

Specifically preferred compounds of Formula IV for use in the present 
methods include N-(3-ethylphenyl)-N,N , -dimethyl-N , -(2,5- 
dichlorophenyl)guanidine; N-(3-ethylphenyl)-N-methyl-N , -(2,5- 
dichlorophenyl)guanidine;N-(3-ethylphenyl)-N 1 -(2,5-dichlorophenyl)-N'- 
methylguanidine;N-(3-ethylphenyl)-N'-(2,5-dichlorophenyl)guanidine;N-(3- 
ethylphenyl)-N-methyl-N , -(2,5-dibromophenyl)guanidine;N-(3-ethylphenyl)- 

N , -(2 ) 5-dibromophenyl)-N , -methylguanidine; N-(3-ethylphenyl)-N'-(2,5- 
dibromophenyl)guanidine;N-(3-ethylphenyl)-N-methyl-N'-(2-chloro-5- 
trifluoromethylphenyl)guanidine;N-(3-ethylphenyl)-N , -(2-chloro-5- 
trifiuoromethylphenyl)guanidine;N-(3-ethylphenyl)-N,N'-dimethyl-N , -(2- 

bromo-5-trifluoromethyl)guanidine; N-(3-ethylphenyl)-N-methyl-N , -(2- 
bromo-5-trifluromethylphenyl)guanidine;N-(3-ethylphenyl)-N , -(2-bromo-5- 
trifluoromethylphenyl)guanidine; N-(3-ethylphenyl)-N-methyl-N'-(2-fluoro-5- 
trifluromethylphenyl)guanidine; N-(3-ethylphenyl)-N -(2-fluoro-5- 
trifluoromethylphenyljguanidine; N-(3-ethylphenyl)-N,N , -dimethyl-N'-(2- 
chloro-5-ethylphenyl)guanidine;N-(3-ethylphenyl)-N-methyl-N'-(2-chloro-5- 

i ethylphenyl)guanidine; N-(3-ethylphenyl)-N , -(2-chloro-5- 

ethylphenyl)guanidine;N-(3-ethylphenyl)-N,N , -dimethyl-N-(2-bromo-5- 

ethylphenyl)guanidine;N-(3-ethylphenyl)-N-methyl-N , -(2-bromo-5- 
ethylphenyl)guanidine;N-(3-ethylphenyl)-N , -(2-bromo-5- 
ethylphenyl)guanidine; N-(3-ethylphenyl)-N,N'-dimethyl-N 1 -(2-fluoro-5- 
0 ethylphenyl)guanidine;N-(3-ethylphenyl)-N-methyl-N 1 -(2-fluoro-5- 

ethylphenyl)guanidine; N-(3-ethylphenyl)-N'-(2-fluoro-5- 
ethylphenyl)guanidme;N-(3-ethylphenyl)-N,N'-dimethyl-N 1 -(2-chloro-5- 

methylphenyl);N-(3-ethylphenyl)-N-methyl-N , -(2-chloro-5- 

methylphenyl)guanidine; N-(3-ethylphenyl)-N , -(2-chloro-5- 
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ethylphenyl)guanidine; N-(3-ethylphenyl)-N'-(2-chloro-5- 
methylphenyl)guanidine; N-(3-ethylphenyl)-N-met±iyl-N'-(2-chloro-5- 
methylthio)guanidine; N-(3-ethylphenyl)-N'-(2-chloro-5- 

methylthio)guanidine; N-( l-naphthyl)-N , -(2-bromo-5-ethylphenyl)guanidine; 
5 N-(l-naphthyl-N'-(2-fluoro-5-ethylphenyl)guanidine; N-(l-naphthyl)-N'-(2,5- 
dichlorophenyl) guanidine; N-( l-naphthyl)-N'-(2-fluoro-5- 
methylphenyl)guanidine; N-(3-ethylphenyl)-N-methyl-N'-(2,4,5- 
trichlorophenyl) guanidine ; N- (3- ethylphenyl) -N' - (2 ,4 , 5- 
trichlorophenyl)guanidine; N-(3-ethylphenyl)-N-methyl-N'-(2,3,5- 

1 0 trichlorophenyl) gu anidine ; N- (3 - ethylphenyl) - NT - (2 ,3 , 5 - 
trichlorophenyl)guanidine; N-( l-naphthyl)-N'-(2,4,5- 
trichlorophenyl) guanidine ; N- ( 1 -naphthyl) -N' - (2,3,5- 
trichlorophenyl) guanidine; N-( l-naphthyl)-N , -(2,5-dichlorophenyl)-N'- 
methylguanidine; N-(l-naphthyl)-N , -(2-chloro-5-methylphenyl)guanidine; N- 

15 (l-naphthyl)-N , -(2,5-dimetliylphenyl)guanidine; N-(l-naphthyl)-N*-(2,5- 

dibromophenyl) guanidine; N-( l-naphthyl)-N'-(2-chloro-5-methylphenyl)-N - 
methyl guanidine; N-( l-naphthyl)-N , -(2-5-dimethylphenyl)-N'- 
methylguanidine; N-(l-naphthyl)-N , -(2,5-dibromophenyl)-N- 
methylgu anidine; N-( l-naphthyl)-N'-(2,5-dibromophenyl)-N'- 

20 methylguanidine; N-(l-naphthyl)-N*-(2-chloro-5- 

thiomethylphenyl) guanidine; N-( l-naphthyl)-N'-(2-fluoro-5- 
trifluoromethylphenyljguanidine; N-( l-naphthyl)-N'-(2-chloro-5- 
trifluoromethylphenyl)guanidine; N-( 1 -naphthyl)-N'-(2-bromo-5- 
triflu orome thylpheny 1) gu anidine ; N-( l-naphthyl)-N'-(2-thiomethyl-5- 

25 triflu oromethylphenyl)guanidine; N-( l-naphthyl)-N '-(2-methoxy-5- 
methylphenyl) guanidine; N-( 1 -naphthyl)-N'-(2-chloro-5- 
ethylphenyl)guanidine; N-(l-naphthyl)-N , -(2-chlo^o-5-ethylphenyl)-N , - 
me thylgu anidine ; N-( l-naphthyl)-N'-methyl-N'-(2-chloro-5- 
thiomethylphenyl) guanidine; N-(8-quinolinyl)-N'-(2-chloro-5- 

30 me thylphenyl) guanidine ; N- (8 - quinolinyl) - N* - (2 - chloro- 5 - 

ethylphenyl) guanidine; N-(8-quinolinyl)-N'-methyl-(2-chloro-5- 
ethylphenyl)guanidine; N-(3-methylthiophenyl)-N-methyl-N'-(2-chloro-5- 
methylthiophenyl) guanidine; N-(3-methylthiophenyl)-N , -methyl-N , -(2-chloro- 
5-methylthiophenyl)guanidine; N-(3-methylthiophenyl)-N'-(2-chloro-5- 
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methylthiophenyl)guanidine; N-(3-methylthiophenyl)-N-methyl-N'-(2-chloro- 
5-ethylphenyl)guarudine;N-(3-methylthiophenyl)-N-methyl-N 1 -(2-chloro-5- 

ethylphenyljguanidine; N-(3-methylthiophenyl)-N'-(2-chloro-5- 
ethylphenyl)guanidine;N-(3-methylthiophenyl)-N-methyl-N 1 -(2-bromo-5- 
ethylphenyl)guanidine;N-(3-methylthiophenyl)-N'-methyl-N 1 -(2-bromo-5- 
ethylphenyl)guanidine; N-(3-methylthiophenyl)-N 1 -(2-bromo-5- 
cthylphenyl)guanidine; N-(3-methylthiophenyl-N-methyl-N , -(2,5- 
dichlorophenyl)guanidine; N-(3-methylthiophenyl-N , -methyl-N , -(2,5- 
dichlorophenyl)guanidine;N-(3-methylthiophenyl-N , -(2,5- 

dichlorophenyl)guanidine; N-(3-methylthiophenyl)-N-methyl-N'-(2,5- 
dibromophenyl)guanidine;N-(3-methyltbiophenyl)-N , -methyl-N 1 -(2,5- 

dibromophenyl)guanidine; N-(3-methylthiophenyl)-N-(2,5- 
dibromophenyl)guanidine; N-(3-trifluoromethylphenyl)-N-methyl-N'-(2- 
chloro-5-methylthiophenyl)guanidine; N-(3-trifluoromethylphenyl)-N'- 
methyl-N'-(2-chloro-5-methylthiophenyl)guanidine; N-(3- 
trifluoromethylphenyl)-N I -(2-chloro-5-methylthiophenyl)guanidine; N-(3- 
trifluoromethylphenyl)-N-methyl-N , -(2-chloro-5-ethylphenyl)guanidine;N-(3- 
trifluoromethylphenyl)-N'-methyl-N'-(2-chloro-5-ethylphenyl)guanidine;N- 
(3-trifluoromethylphenyl)-N-(2-chloro-5-ethylphenyl)guanidine;N-(3- 
trifluoromethylphenyl)-N-methyl-N'-(2-bromo-5-ethylphenyl)guanidine;N-(3- 
trifluoromethylphenyl)-N'-methyl-N'-(2-bromo-5-ethylphenyl)guanidine;N- 
(3-trifluoromethylphenyl)-N'-(2-bromo-5-ethylphenyl)guanidine; N-(3- 
trifluoromethylphenyl)-N-methyl-N'-(2,5-dichlorophenyl)guanidine; N-(3- 
trinuoromethylphenyl)-N'-methyl-N'-(2,5-dichlorophenyl)guanidine;N-(3- 

; trifluoromethylphenyl)-N'-(2 ( 5-dichlorophenyl)guanidine; N-(3- 

trmuoromethylphenyl)-N-methyl-N"-(2 > 5-dibromophenyl)guanidine;N-(3- 
trifluoromethylphenyl)-N'-methyl-N , -(2,5-dibromophenyl)guanidine; N-(3- 
trinuoromethylphenyl)-N'-(2 ) 5-dibromophenyl)guanidine;N-(3-ethylphenyl)- 
N-methyl-N'-(2-bromo-5-methylthiophenyl)guanidine;N-(3-ethylphenyl)-N'- 

0 methyl-N , -(2-bromo-5-methylthiophenyl)guanidine;N-(3-ethylphenyl)-N , -(2- 
bromo-5-methylthiophenyl)guanidine; N-(3-methylthiophenyl)-N-methyl-N'- 
(2-bromo-5-methylthiophenyl)guanidine;N-(3-methylthiopheriyl)-N I -methyl 
N , -(2-bromo-5-methylthiophenyl)guanidine;N-(3-niethylthiophenyl)-N , -(2- 
bromo-5-methylthiophenyl)guanidine;N-(3-methylthiophenyl)-N-methyl-N' 
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(2-bromo-5-et±iylphenyl)guanidine; N-(3-methylthiophenyl)-N'-methyl-N , -(2- 
bromo-5-ethylphenyl)guanidine; N-(3-metJiylthiophenyl)-N'-(2-bromo-5- 
ethylphenyl) guanidine; N-(3-trifluoromethylphenyl)-N-methyl-N'-(2-bromo-5- 
methylthiophenyl)guanidine; N-(3-trifluoromethylphenyl)-N'-methyl-N , -(2- 
5 bromo-5-methylthiophenyl) guanidine; N-(3-trifluoromethylphenyl)-N'-(2- 
bromo-5-methylthiophenyl)guanidine; N-(3-bromophenyl)-N-methyl-N'-(2- 
chloro- 5- me thylthiophenyl) guanidine; N-(3-bromophenyl)-N'-methyl-N'-(2- 
chloro-5-methylthiophenyl)guanidine; N-(3-bromophenyl)-N'-(2-chloro-5- 
methylthiophenyl)guanidine; N-(3-trifluoromet±ioxyphenyl)-N-met±iyl-N , -(2,5- 

10 dibromophenyl)guanidine; N-(3-trifluoromethoxyphenyl)-N , -methyl-N'-(2,5- 
dibromophenyl)guanidine; N-(3-trifluoromethoxyphenyl)-N , -(2,5- 
dibromophenyl) gu anidine ; N- ( 3- trifluoromethoxyphenyl) -N-methyl-N' -(2- 
bromo-5-ethylphenyl)guanidine; N-(3-trifluoromethoxyphenyl)-N'-methyl-N'- 
(2-bromo-5-ethylphenyl)guanidine; N-(3-trifluoromethoxjrphenyl)-N , -(2- 

1 5 bromo- 5-ethylphenyl) guanidine ; N- (3-iodophenyl) -N-methyl-N' - (2 -chloro- 5- 
methylthiophenyl)guanidine; N-(3-iodophenyl)-N , -methyl-N'-(2-chloro-5- 
methylthiophenyl) guanidine ; N- (3 -iodophenyl) -N'-( 2-chloro- 5- 
methylthiophenyl) guanidine; N- (3-iodophenyl) -N-methyl-N'- (2-chloro- 5- 
ethylphenyl) guanidine; N-(3-iodophenyl)-N , -methyl-N , -(2-chloro-5- 

20 ethylphenyl)guanidine; N-(3-iodophenyl)-N'-(2-chloro-5- 
ethylphenyl)guanidine; N-(3-ethylphenyl)-N'-(2-chloro-5- 
ethylthiophenyl) guanidine; N-(3-ethylphenyl)-N-methyl-N*-(2-chloro-5- 
ethylthiophenyl)guanidine; N-(3-ethylphenyl)-N , -methyl-N , -(2-chloro-5- 
ethylthiophenyljguatnidine; N-(3-ethylphenyl)-N,N'-dimethyl-N'-(2-chloro-5- 

25 ethylthiophenyl)guanidine; N-(3-ethylphenyl)-N'-(2-bromo-5- 

ethylthiophenyl) guanidine; N-(3-etJiylphenyl)-N-methyl-N , -(2-bromo-5- 
ethylthiophenyl)guanidine; N-(3-ethylphenyl)-N'-methyl-N , -(2-bromo-5- 
ethylthiophenyl)guanidine; N-(3-ethylphenyl)-N,N'-dimethyl-N , -(2-bromo-5- 
e thylthiophenyl) guanidine ; N- (3 -methy lthiophenyl) -N'- (2-chloro- 5 - 

30 ethylthiophenyljguanidine; N-(3-methylthiophenyl)-N-methyl-N , -(2-chloro-5- 
ethylthiophenyl)guanidine; N-(3-methylthiophenyl)-N'-methyl-N , -(2-chloro-5- 
ethylthiophenyl)guanidine; N-(3-methylthiophenyl)-N,N , -dimet±iyl-N , -(2- 
chloro-5-ethylthiophenyl)guanidine; N-(3-methylthiophenyl)-N'-(2-bromo-5- 
ethylthiophenyl) guanidine; N-(3-methylthiophenyl)-N-methyl-N , -(2-bromo-5- 
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ethylthiophenyl)guani^ 

ethylthiophenyl)guanidine;N-(3-methylthiophenyl)-N,N--diniethyl-N 1 -(2- 
bromo-5-ethylthiophenyl)guanidine;N-(3-trifluoromethylphenyl)-N"-(2- 
chloro-5-ethylthiophenyl)guanidine;N-(3-trmuoromethylphenyl)-N-methyl- 
N , -(2-chloro-5-ethylthiophenyl)guanidine;N-(3-trinuoromethylphenyl)-N'- 

methyl-N'-(2-chloro-5-ethylthiophenyl)guanidine; N-(3- 

trifluoromethylphenyl)-N,N'-dimethyl-N'-(2-chloro-5- 

ethylthiophenyl)guanidine;N-(3-trifluoromethylphenyl)-N'-(2-bromo-5- 

ethylthiophenyl)guanidine;N-(3-trifluoromethylphenyl)-N-methyl-N 1 -(2- 

bromo-5-ethyltbiophenyl)guanidine;N-(3-trifluoromethylphenyl)-N-methyl- 

N'-(2-bromo-5-ethylthiophenyl)guanidine;N-(3-trifluoromethylphenyl)-N,N t - 

dimethyl-N 1 -(2-bromo-5-ethylthiophenyl)guanidine; N-(3-ethylphenyl)-N , -(2- 
chloro-5-trinuoromethylthiophenyl)guanidine;N-(3-ethylphenyl)-N-methyl- 
N 1 -(2-chloro-5-trifluoromethylthiophenyl)guanidine;N-(3-ethylphenyl)-N'- 
methyl-N , -(2-chloro-5-trifluoromethylthiophenyl)guanidine; N-(3- 
ethylphenyl)-N,N , -dimethyl-N'-(2-chloro-5- 

trmuoromethylthiophenyl)guanidine; N-(3-ethylphenyl)-N'-(2-bromo-5- 
trmuoromethylthiophenyl)guanidine;N-(3-ethylphenyl)-N-methyl-N , -(2- 
bromo-5-trmuoromethylthiophenyl)guanidine;N-(3-ethylphenyl)-N'-methyl- 
N•-(2-bromo-5-trmuoromethylthiophenyl)guanidine;N-(3-ethylphenyl)-N,N•- 

dimethyl-N , -(2-bromo-5-trifluoromethylthiophenyl)guanidine; N-(3- 
methylthiophenyl)-N'-(2-chloro-5-trmuoromethylthiophenyl)guaiiidine;N-(3- 

methylthiophenyl)-N-methyl-N , -(2-chloro-5- 

trinuoromethylthiophenyl)guanidin e ;N-(3-metbylthiophenyl)-N^methyl-N'- 
> (2-chloro-5-trifluoromethylthiophenyl)guanidine;N-(3-methylthiopbenyl)- 
N,N-ciimethyl-N'-(2-chloro-5-trifluoromethylthiophenyl)guanidine ) N-(3- 
methylthiophenyl)-N'-(2-bronio-5-trifluoroinethylthiophenyl)guariidine; N-(3- 

methylthiophenyl)-N-methyl-N , -(2-bromo-5- 

trmuoromethylthiophenyl)guanidine;N-(3-methylthiophenyl)-N'-me^ 
0 (2-bromo-5-trmuoromethylthiophenyl)guanidine;N-(3-methyltWophenyM 
N,N , -dimethyl-N'-(2-bromo-5-trifluoromethylthiophenyl)guanidine; N-(3- 
trinuoromethylphenyl)-N'-(2-chloro-5-trmuoromethylthiophenyl)^ 
N-(3-trifluoromethylphenyl)-N-methyl-N , -(2-chloro-5- 
trifluoromethylthiophenyl)gua^ 
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N'-(2-chloro-5-trifluoromethylthiophenyl)guanidine; N-(3- 
trifluoromethylphenyl)-N,N , -dimethyl-N , -(2-chloro-5- 
trifluoromethylthiophenyl)guanidine; N-(3-txifluoromethylphenyl)-N'-(2- 
bromo-5-trifluoromethylthiophenyl)guanidine; N-(3-trifluoromethylphenyl)- 
5 N-methyl-N'-(2-bromo-5-trifluoromet±iylthiophenyl)guanidirie; N-(3- 
trifluoromethylphenyl)-N , -methyl-N , -(2-bromo-5- 

trifluoromethylthiophenyl)guanidine; N-(3-trifluorornethylphenyl)-N,N'- 
dimethyl-N'-(2-bromo-5-trifluoromethylthiophenyl)guanidine; N-( 1- 
naphtJiyl)-N , -(2-chloro-5-rnethylthiophenyl)guanidine; N-(l-naphthyl)-N'-(2~ 

10 iodo-5-methylthiophenyl)guanidine; N-( l-naphthyl)-N'-(2-bromo-5- 

methylthiophenyl)guanidine; N-(3-methylsulfonylphenyl)-N-methyl-N'-(2,5- 
dibromophenyljguanidine; N-(3-methylsulfonylphenyl)-N'-(2,5- 
dibromophenyl)guanidine; N-(3-methylsulfinylphenyl)-N-methyl-N , -(2,5- 
dibromophenyl)guanidine; N-(3-methylsulfinylphenyl)-N'-(2,5- 

15 dibromophenyl)guanidine; and pharmaceutically acceptable salts of said 
compounds. 

Preferred compounds of the above Formulae I through III also include 
those having a substituent of carbocyclic aryl with at least 6 ring carbons, 
particularly phenyl, and substituted at one or more ring positions by 

20 haloalkyl, substituted or unsubstituted thioalkyl having from 1 to about 3 
carbon atoms, substituted or unsubstituted alkylsulfinyl, substituted or 
unsubstituted alkylsulfonyl and haloalkyl. Specifically preferred 
compounds include N-(l-naphthyl)-N , -(3-methylthiophenyl)-N , - 
methylguanidine; N-(l-naphthyl)-N-methyl-N'-(3- 

25 methylthiophenyl)guanidine; N-( l-naphthylJ-N^'-dimethyl-N^fS- 
methylthiophenyl)guanidine; N-( l-naphthyl)-N'-(3- 

methylthiophenyl)guanidine; N-( l-naphthyl)-N'-(3-met±iylsumnylpheny i)-N'- 
methylguanidine; N-( 1 -naphthyl)-N-methyl-N'-(3- 
methylsulfinylphenyl)guanidine; N-Jl-naphthylJ-N^'-dimethyl-N'-tS- 
30 methylsulfinylphenyl)guanidine; N-(l-naphthyl)-N'-(3- 
methylsulfinylphenyl)guanidine; N-( l-naphthyl)-N'-(3- 

methylsulfonylphenylJ-N'-methylguanidine; N-(l-naphthyl)-N-methyl-N'-(3- 
methylsulfonylphenyl)guanidine; N-( l-naphthylJ-N^'-dimethyl-N'-JS- 
methylsulfonylphenyljguanidine; N-( l-naphthyl)-N'-(3- 
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methylsulfonylphenyl)guanidine; N-( 1 -naphthyl)-N*-(3- 

trifluoromethylthiophenyD-N'-methylguanidine; N^l-naphthylJ-N-methyl-N 1 - 
(3-trmuoromethylthiophenyl)^^ 

trifluoromethylthiophenyDguanidinejN-ll-naphthyD-N'-O- 

5 trifluoromethylthiophenyl)guanidine; N-ll-naphthylJ-N'-lS- 

pentafluoroethylphenyl)-N'-methylguanidine;N-(l-naphthyl)-N-methyl-N'-^ 

pentafluoroethylphenyl)guanidine;N-(l-naphthyl)-N,N'-dimethyl-N'-(3- 

pentafluoroethylphenylJguanidine-.N-ll-naphthyli-N'-lS- 

pentafluoroethylphenyl)guanidine; N-( l-naphthyl)-N'-(3- 
0 trinuoromethoxyphenyl)-N--methylguanidine;N-(l-naphthyl)-N-methyl-^ 

triQuoromethoxyphenyl)-N--methylguanidine; N-(l-naphthyl)-N--(3- 
trmuoromethoxyphenyl)guanidine;N-(3-ethylphenyl)-N-(3- 

me thylthio P henyl)-N^meth^^ 

(3-methylthiophenyl)guanidine; N- (3-ethylphenyl) -N' - (3- 
15 m ethylthiophen y l)guanidine;N-(3-ethylphenyl)-N'-(3-methylsu^ 
N'-methylguanidine; N-tS-ethylphenyD-N.N'-dimethyl-N'-lS- 
methylsulfinylphenyl)guanidine;N-(3-ethylphenyl)-N-(3- 

methylsulfinylphenyl)guanidine; N-(3-eth y lphenyl)-N'-(3- 
methylsulfonylphenyl)-N'-methylguanidine;N-(3-ethylphenyl)-N,N'-dim^ 

20 N'-(3-meth y lsulfon y lphen y l)guanidine;N-(3-eth y lphen y l)-N'-(3- 

methylsulfonylphenyl)guanidine; N-O-ethylphenylJ-NMS- 

trifluoromethylthiophenyl)^ 

N'-(3-trmuoromethylthiophenyl)guanidine;N-(3-ethylphenyl)-N,N'-dime^ 
N'-lS-trifluoromethylthiophenyDguanidine; N-(3-ethylphenyl)-N"-(3- 
25 trmuoromethylthiophenyl)guanidine; N-(3-ethylphenyl)-N"-(3- 

pentafluoroethylphenyl)-N'-methylguanidine;N-(3-ethylphenyl)-N-methyl-N^ 

(3-pentafluoroethylphenyl)guanidine;N-(3-ethylphenyl)-N-methyl-N'-(3- 

pentafluoroethylphenylJ-N'-methylguaniciine-.N-lS-ethylphenylJ-tS- 

pentafluoroethylphenylJguanidine.N-CS-ethylphenyll-N'-tS- 

30 trmuoromethylphenyl)-^ 

(3-trmuoromethoxyphenyl)guanidine;N-(3-ethylphenyl)-N-methyl-N'-(3- 

trinuoromethoxyphenyl)-N'-methylguanidine;N-(3-ethylph e nyl)-N-^ 

(3-trifluoromethoxyphenyl)guanidine; N-(3-ethylphenyl)-N'-(3- 

trifluoromethoxyphenyDguanidine; N-(3-methylthiophenyl)-N'-(3- 
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methylthiophenyl)guanidine; N-fS-methyltiiiophenylJ-N'-fS- 
methylthiophenyl)-N'-methylguanidine; N-(3-methylthiophenyl)-N-methyl-N'- 
(3-methylthiophenyl)guanidine; N-fS-meAylthiophenylJ-NjN'-dimethyl-N'-fS- 
methylthiophenyljguanidine; N-(3-methyltJaiophenyl)-N'-(3- 
5 bromophenyl)guanidine; N-(3-methylthiophenyl)-N , -(3-bromophenyl)-N'- 
methylguanidine; N-fS-methyltJiiophenylJ-N-methyl-N'-JS- 
bromophcnyl)guanidine; N-(3-methylthiophenyl)-N,N'-dimethyl-N'-(3- 
bromophenyl)guanidine; N-(3-ethylphenyl)-N,N'-dimethyl(3- 
trifluoromethylphenyl)guanidine; N-(3-ethylphenyl)-N-methyl-N , -(3- 

10 trifluoromcthylphenyl)guanidine; N-(3-ethylphenyl)-N'-(3- 

trifluororncthylphenylj-N -methylguanidine; N-(l-naphthyl)-N'-(3- 
trifluoromethylphenyl)-N-methylguanidine; N-(l-naphthyl)-N'-(3- 
trifluoromethylphenylJ-N^'-dimethylguanidine; and pharmaceutically 
acceptable salts thereof. 

15 Guanidine compounds having an acenaphthyl or acenaphthylene 

substituent are also preferred for use as a compound 2) in accordance with 
the invention, include compounds of the following Formula V: 




wherein R is cycloalkyl of 3 to 12 carbon atoms, e.g., cyclopropyl, 
20 cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, 1,4-methylenecyclohexyl, 
1- or 2-adamantyl, exo or endo 2-norbornyl, exo or endo 2-isobornyl, 
men thy 1, cyclopentylmethyl, cyclohexylmethyl, 1- or 2-cyclohexylethyl and 
1-, 2- or 3-cyclohexylpropyl; carbocyclic aryl, alkaryl, aralkyl or heterocyclic, 
e.g., of 6 to 18 carbon atoms and containing 1-3 separate or fused rings, 
25 and 0-5 O, N and/or S ring atoms in an aryl, alicyclic or mixed ring system, 
e.g., phenyl, benzyl, 1- and 2-phenylethyl, 1-, 2-, or 3-phenylpropyl; o-, m-, 
or p-tolyl, m,m'-dimethylphenyl, o-, m-, or p-ethylphenyl, m,m'- 
diethylphenyl, m-methyl-m'-ethylphenyl and o-propylphenyl, 1-naphthyl, 2- 
naphthyl, biphenyl; indanyl, for example, 4-indanyl; indenyl, for example, 1- 
30 or 4-indenyl; 3-acenaphthyl, 5-acenaphthyl; 3-acenaphthylene, 5- 
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acenaphthylene; indolyl, for example, 7-indolyl; benzthiazole, quinolinyl, 
isoquinolinyl, pyridyl, pyrimidinyl, pyrazinyl, furanyl, thienyl, pyrrolyl, 
thiazolyl, oxazolyl, coumarinyl, or imidazolyl; 

Ri and R 2 are the same or different and selected from the group 
5 consisting of hydrogen, lower C-6 alkyl, lower Ci- 6 alkylamino, Cs-io aryl or 
substituted aryl; 

wherein R and the acenaphthyl group are optionally substituted by 
hydroxy, acetate, oxo, amino, lower Ci-e alkyl, lower Ci- 6 alkyl amino, alkoxy 
of 1-6 carbon atoms, di-lower Ca-u alkyl amino, nitro, azido, sulfhydryl, 
10 cyano, isocyanato, halogen, amido, sulfonato or carbamido. 

Particularly preferred compounds within the scope of general 
Formula V include N,N'-di-(l-acenaphthyl)guanidine; N,N'-di-(3- 
acenaphthyl)guanidine; N,N'-di-(5-acenaphthyl)guanidine; N,N'-di- 
(acenaphthylen- l-yl)guanidine; N-fadamantan-l-ytt-N'-lS- 
15 acenaphthyl)guanidine; N-(adamantan-2-yl)-N-(5-acenaphthyl)guanidine; N- 
(adamantan- l-yl)-N-(3-acenaphthyl)guanidine; N-ladamantan^-ylJ-N'-P- 
acenaphthyl)guanidine; N-(adamant- l-yl)-NMadamant-2-yl)guanidine; N-(3- 
acenaphthyl)-N'-(4-fluoronaphthyl)guanidine; N-(5-acenaphthyl)-N'-(4- 
fluoronaphthyl)guanidine; N-(3-acenaphthyl)-N'-(4- 
20 hydroxynaphthyl)guanidine; N-(5-acenaphthyl)-N'-(4- 
hydroxynaphthyl)guanidine; N-(3-acenaphthyl)-N'-(4- 
methoxynaphthyl)guanidine; N-(5-acenaphthyl)-N , -(4- 
methoxynaphthyl)guanidine; N-tS-acenaphthylJ-N 1 - (4- 

nitronaphthyhguanidine; N-(5-acenaphthyl)-N , -(4-nitronaphthyl)guanidine; 
25 N-(3-acenaphthyl)-N , -(4-aminonaphthyl)guanidine; N-(5-acenaphthyl)-N'-(4- 
aminonaphthyl)guanidine; N-(3-acenaphthyl)-N'-(4- 

azidonaphthyl)guanidine; N-(5-acenaphthyl)-N , -(4-azidonaphthyl)guanidine; 

N-(3-acenaphthyl)-N*-(4-bromonaphthyl)guanidine; N-(3-acenaphthyl)-N'-(4- 

bromonaphthyl)guanidine;N-(3-acenaphthyl)-N-(4- 
30 cyanonaphthyl)guani(hne;N-(5-acenaphmyl)-N-(4-cyanonaphthyl)guanidine; 
N-(3-acenaphthyl)-N'-(4-amidonaphthyl)guanidine; N-(5-acenaphthyl)-N'-(4- 
amidonaphthyl)guanidine; N-(3-acenaphthyl)-(4-iodonaphthyl)guanidine; N- 
(5-acenaphthyl)-(4-iodonaphthyl)guanidine; N-(3-acenaphthyl)-N'-(7- 
fluoronaphthyl)guanidine; N-(5-acenaphthyl)-N'-(7- 
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fluoronaphthyl)guanidine; N-(3-acenaphthyl)-N'-(2- 
fluoronaphthyl) gu anidine ; N- (5-acenaphthyl) -N' - (2 - 
fluoronaphthyl)guanidine; N-(3-acenaphthyl)-N'-(2- 
methoxynaphthyl)gu anidine; N-(5-acenaphthyl)-N'-(2- 
5 methoxynaphthyl)guanidine; N-(3-acenaphthyl)-N'-(2- 
hydroxynaphthyl)guanidine; N- (5-acenaphthyl) -N- (2- 
hydroxynaphthyl)guanidine ; N- (3 -acenaphthyl) -N- (2- 
aminonaphthyl) gu anidine ; N- ( 5- acenaphthyl) -N'-(2- 
aminonaphthyl)guanidine; N-(3-acenaphthyl)-N'-(4- 
1 0 isopropylphenyl) guanidine ; N- (5- acenaphthyl) - N' -(4- 
isopropylphenyl)guanidine; N-(3-acenaphthyl)-N'-(4-n- 

propylphenyl)guanidine; N-(5-acenaphthyl)-N , -(4-n-propylphenyl)guanidine; 
N-(3-acenaphthyl)-N-(2-isopropylphenyl)guanidine; N-(5-acenaphthyl)-N-(2- 
isopropylphenyl)guanidine; N-(3-acenaphthyl)-N-(4- 

15 cyclopropylphenyl) guanidine; N-(5-acenaphthyl)-N-(4- 

cyclopropylphenyl)guanidine; N-(3-acenaphthyl)-N'-(coumarinyl)guanidine; 
N-(5-acenaphthyl)-N ? -(coumarinyl)guanidine; N-(3-acenaphthyl)-N*- 
(quinolinyl) guanidine; N-JS-acenaphthylJ-N'-fquinolinylJguanidine; N-(4- 
hy droxy- 3 -acenaphthyl) -N' - (adamant- l-yl)gu anidine; N-(4-hydroxy-3- 

20 acenaphthyl)-N'-(adamant-2-yl)guanidine; N-(4-hydroxy-5-acenaphthyl)-N'- 
(adamant- 1-yl) guanidine; N-(4-hydroxy-5-acenaphtiiyl)-N'-(adamant-2- 
yl)guanidine; N-(4-nitro-5-acenaphthyl)-N , -(adamant-l-yl)guanidine; N-(4- 
ni tro- 5 - acenaphthyl) - N' - (adamant- 2 -y 1) gu anidine ; N-(4-amino-3- 
acenaphthyl) - N' - (adamant- 1 -yl) gu anidine ; N-(4-amino-3-acenaphthyl)-N- 

25 (adamant-2-yl)gu anidine; N- (4-amino- 5- acenaphthyl) -N'- (adamant- 1 - 

yl)guanidine; N-(4-amino-5-acenaphthyl)-N'-(adamant-2-yl)gu anidine; N-(4- 
methoxy-3-acenaphthyl)-N*- (adamant- 1-yl) guanidine; N-(4-methoxy-3- 
acenaphthyl) -N ' - (adamant- 2 -y 1) gu anidine ; N-(4-methoxy-5-acenaphthyl)-N'- 
(adamant- 1-yl) guanidine; N-(4-methoxy-5-acenaphthyl)-N'-(adamant-2- 

30 yl)guanidine; N-(4-bromo-3-acenaphthyl)-N'-(adamant-l-yl)guanidine; N-(4- 
bromo-3-acenaphthyl)-N'-(adamant-2-yl)gu anidine; N-(4-bromo-5- 
acenaphthyl)-N'-(adamant- l-yl)guanidine; N-(4-bromo-5-acenaphthyl)-N'- 
(adamant-2-yl)gu anidine; N-( 1 -oxo-3-acenaphthyl)-N'-(adamant- 1 - 
yljguanidine; N-(l-oxo-3-acenaphthyl)-N'-(adamant-2-yl)guanidine; N-(l- 
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oxo-S-acenaphthyll-N'-iadamant-l-ylJguanidine-.N-tl-oxo-S-acenaphthyl)- 
N'-(adamant-2-yl)guanidine; N-(2-oxo-3-acenaphthyl)-N , -(adamant- 1- 
yl)guanidine; N-(2-oxo-3-acenaphthyl)-N'-(adamant-2-yl)guanidine; N-(2- 
oxo-5-acenaphthyl)-N 1 -(adamant-l-yl)guanidine;N-(2-oxo-5-acenaphthyl)- 
5 N'-(adamant-2-yl)guanidine; N-(l-bromo-3-acenaphthyl)-NMadamant- 1- 

yl)guanidine; N-(l-bromo-3-acenaphthyl)-N'-(adamant-2-yl)guanidine; N-(l- 
bromo-5-acenaphthyl)-N'-(adamant-l-yl)guanidine;N-(l-bromo-5- 
acenaphihyl)-N-(adamant-2-yl)guanidine;N-(2-bromo-3-acenaphthyl)-N'- 
(adamant-2-yl)guanidine; N-(2-bromo-3-acenaphthyl)-N 1 -(adamant-2- 
10 yl)guanid.ne; N-(2-bromo-5-acenaphthyl)-N"-(adamant-l-yl)guanidine; N-(2- 
bromo-S-accnaphthylj-N'-iadamant^-ylJguanidine; N-( 1 -hydroxy-3- 
acenaphthyl)-N-(adamant-l-yl)guanidine;N-(l-hydroxy-3-acenaphthyl)-N'- 

(adamant-2-yl)guanidine; N-(l-hydroxy-5-acenaphthyl)-NMadamant- 1- 
yl)guanidine; N-(l-hydroxy-5-acenaphthyl)-N'-(adamant-2-yl)guanidine; N- 
15 (2-hydroxy-3-acenaphthyl)-N-(adamant- l-yl)guanidine; N-(2-hydroxy-3- 

ac e naphthyl)-N-(adamant-2-yl)guanidine;N-(2-hydroxy-5-acenaphthyl)-N'- 
(adamant- l-yl)guanidine; N-(2-hydroxy-5-acenaphthyl)-N'-(adamant-2- 
yl)guanidine; N-(3-acenaphthylenyl)-N'-(adamant-l-yl)guanidine; N-(3- 
acenaphthylenyl)-N'-(adamant-2-yl)guanidine; N-fS-acenaphthylenyD-N 1 - 

20 (adamant- l-yl)guanidine; N-(5-acenaphthylenyl)-N 1 -(adamant-2- 

yl)guanidine;N,N'-bis(4-bromo-3-acenaphthyl)guanidine;N,N'-bis(4-bromo- 

5-acenaphthyl)guanidine; N,N 1 -bis(4-hydroxy-3-acenaphthyl)guanidine; 
N,N , -bis(4-hydroxy-5-acenaphthyl)guaiudme;N,N'-bis(4-aniino-3- 
acenaphthyl)guanidine; N,N , -bis(4-aniino-5-acenaphthyl)guanidine; N,N - 
25 bis(4-nitro-3-acenaphthyl)guanidine; N,N'-bis(4-nitro-5- 

acenaphthyl)guanidine; N,N'-bis(l-bromo-3-acenaphthyl)guanidine; N,N'- 
bis( l-bromo-5-acenaphthyl)guanidine; N,N'-bis(2-bromo-3- 
a cenaphthyl)guanidine; N,N 1 -bis(2-bromo-5-acenaphthyl)guanidine; N,N'- 
bistl-hydroxy-S-acenaphthylJguanidinejN.N'-bisll-hydroxy-S- 
30 acenaphthyl)guanidine; N > N , -bis(2-hydroxy-3-acenaphthyl)guanidine; N,N'- 
bis(2-hydroxy-5-acenaphthyl)guanidine; N,N'-bis( 1 -oxo-3- 
acenaphthyl)guanidine; N.N'-bisd-oxo-S-acenaphthyDguanidine; N,N--bis(2- 
oxo-3-acenaphthyl)guanidine; N > N'-bis(2-oxo-5-acenaphthyl)guanidine; N,N'- 
bis(3-acenaphthylenyl)guamdme;N,N'-bis(4-azido-5-acenaphthyl)guanidme; 
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N,N'-bis(4-sulfonyl-5-acenaphthyl)guanidine; N,N'-bis(5- 
acenapht±iylenyl)guanidine; N-(5-acenaphthyl)-N'-(2,3,4- 
trichlorophenyl)guanidine; N-(5-acenaphthyl)-N'-(2,3,4-trichlorophenyl).N- 
methylguanidine; N-(5-acenaphthyl)-N , -(2,3,4-trichlorophenyl).N'- 
5 methylguanidine; N-(5-acenaphthyl)-N'-(2,3,4-trichlorophenyl)-N,N'-bis- 
methylguanidine; N^'-bisJS-acenaphthylJ-N-methylguanidine; N,N'-bis(5- 
acenaphthyl)-N,N'-bis-methylguanidine; N- (5-acenaphthyl) -N'-(l- 
anthracenylJguanidineiN-tS-acenaphthy^-N^tl-anthracenylJ-N- 
mcthylguanidine; N-fS-acenaphthylJ-N'-fl-anthracenylJ-N'-methylguanidine; 

10 NHo-acenaphthylJ-N'-tl-antJiracenyll-N^'-bis-metJiylguanidine; N-(5- 

acenapht±iyl)-N , -(4-tert-butylphenyl)guanidine; N-(5-acenaphthyl)-N-(4-tert- 
butylphenyl)-N-methylguanidine; N-(5-acenaphthyl)-N'-(4-tert-butylphenyl)- 
N -methylguanidine; N-(5-acenaphthyl)-N'-(4-tert-butylphenyl)-N,N'-bis- 
methylguanidine; N-(5-acenaphthyl)-N'-(4-cyclohexylphenyl)guanidine; N-(5- 

15 acenaphthyl)-N-(4-cyclohexylphenyl)-N-methylguanidine; N-(5- 
acenaphthyl)-N -(4-cyclohexylphenyl)-N'-methylguanidine; N-(5- 
acenapht±iyl)-N , -(4-cyclohexylphenyl)-N,N , -bis-me1±Lylguanidine; N-(5- 
acenaphthyl)-N , -(4-sec-butylphenyl)guanidine; N-(5-acenaphthyl)-N'-(4-sec- 
butylphenyl)-N-methylguanidine; N-(5-acenaphthyl)-N f -(4-sec-butylphenyl)- 

20 N'-methylguanidine; N-(5-acenaphthyl)-N'-(4-sec-butylphenyl)-N,N , -bis- 

methylguanidine; N-(5-acenaphthyl)-N-(4-methoxyphenyl)guanidine; N-(5- 
acenaphthyl)-N'-(4-methoxyphenyl)-N-methylguanidine; N-(S-acenaphthyl)- 
N'-(4-methoxyphenyl)-N'-methylguanidine; N-(5-acenaphthyl)-N'-(4- 
methoxyphenyl)-N,N'-bis-methylguanidine; N-(5-acenaphthyl)-N'-(2,3- 

25 dichlorophenyl)guanidine; N-(5-acenaphthyl)-N , -(2,3-dichlorophenyl)-N- 
methylguanidine; N-(5-acenaphthyl)-N , -(2 ) 3-dichlo^ophenyl)-N , - 
methylguanidine; N-(5-acenaphthyl)-N'-(2,3-dichlorophenyl)-N,N , -bis- 
methylguanidine; N-(5-acenaphthyl)-N'-(4-methoxy-2-naphthyl)guanidine; 
N-(5-acenaphthyl)-N'-(4-methoxy-2-naphthyl)-N-methylguanidine; N-(5- 

30 acenaphthyl)-N , -(4-methoxy-2-naphthyl)-N , -methylguanidine; N-(5- 

acenaphthyl)-N'-(4-methoxy-2-naphthyl)-N,N , -bis-methylguanidine; N-(5- 
acenaphthyl)-N r -(3,4-dichlorophenyl)guanidine; N-(5-acenaphthyl)-N'-(3,4- 
dichlorophenyl)-N-methylguanidine; N-(5-acenaphthyl)-N'-(3,4- 
dichlorophenyl)-N'-methylguanidine; N-(5-acenaphthyl)-N'-(3,4- 
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15 



dichlorophenyl)-N,N'-bis-methylguanidine;N-(5-acenaphthyl)-N'-(4- 
chlorophenyl)guanidine;N-(5-acenaphthyl)-N'-(4-chlorophenyl)-N- 
methylguanidine;N-(5-acenaphthyl)-N'-(4-chlorophenyl)-N'- 
methylguanidine;N-(5-acenaphthyl)-N'-(4-chlorophenyl)-N,N'-bis- 

methylguanidine; N-(5-acenaphthyl)-N'-(2-naphthyl)guanidine; N-(5- 
acenaphthyl)-K-(2-naphthyl)-N-methylguanidine;N-(5-acenaphthyl)-N'-(2- 
naphthyl)-N--methylguanidine;N-(5-acenaphthyl)-N--(2-naphthyl)-N,N--bis. 

methylguanidine; N-(5-acenaphthyl)-N -(6-quinolinyl)guanidine; N-(5- 
acenaphthyl)-N'-(6-quinoUnyl)-N-methylguanidine;N-(5-acenaphthyl)-N-(6- 
q uinolinyl)-N--methylguanidine;N-(5-acenaphthyl)-N'-(6-quinoUnyl)-N,N-- 

bis-methylguanidine; N-(5-acenaphth y l)-N'.(4-nitrophenyl)guanidine; N-(5- 
acenaphthyl)-N , -(4-nitrophenyl)-N-methylguanidine;N-(5-acenaphthyl)-N'- 
(4-nitro P henyl)-N'-methylguanidine;N-(5-acenaphthyl)-N'-(4-nitrophenyl)- 

N N-bis-methylguanidine; N-(5-acenaphthyl-N'-(3-bi-phenyl)guanidine; N- 
(5-acenaphthyl-N--(3-bi.phenyl)-N-methylguarudine;N-(5-acenaphthyl-N'-(3- 
bi-phenyl)-N--methyl g uanidine;N-(5-acenaphthyl-N'-(3-bi- P henyl)-N,N'-b 1 s- 
methylguanidine; N-(5-acenaphthyl)-N--(2,3-dimethylphenyl)guanidine; N-(5- 
acenaphthyl)-N'-(2,3-dimethylphenyl)-N-methylguanidine;N-(5- 
acenaphthyl)-N , -(2,3-dimethylphenyl)-N 1 -methylguanidine;N-(5- 
20 acenaphthyl)-N--(2,3-dimethylphenyl)-N,N'-bis-methylguanidine;N-(5- 

acena P hthyl)-N'-(2-bi-phenyl)guanidine;N-(5-acenaphthyl)-N'-(2-bi-phenyl)- 
N-methylguanidine; N-(5-acenaphth y l)-N'-(2-bi-phenyl)-N'-methylguanidme; 
N-(5-acenaphthyl)-N'-(2-bi-phenyl)-N,N'-bis-methylguanidine;N-(5- 
acenaphthyl)-N'-(2,5-dibromophenyl)guanidine;N-(5-acenaphthyl)-N--(2 ) 5- 
25 dibromophenyl)-N-methylguanidine;N-(5-acenaphthyl)-N'-(2,5- 
dibromophenyl)-N'-methylguanidine;N-(5-acenaphthyl)-N'-(2,5- 
dibromophenyl)-N,N'-bis-methylguanidine;N-(5-acenaphthyl)-N'-(3,4- 

dimethoxyphenyl)guanidme; 

methylguanidine; N-lS-acenaphthyD-N'-O^-dimethoxyphenyD-N'- 
30 methylguanidine; N-(5-acenaphthyl)-N--(3 > 4-dimethoxyphenyl)-N > N'-bis- 
methylguanidine; N-(5-acenaphthyl)-N'-(4-methoxy- l-naphthyl)-N- 
methylguanidine; N-(5-acenaphthyl)-N 1 -(4-methoxy- l-naphthyl)-N'- 
methylguanidine; N-(5-acenaphthyl)-N , -(4-methoxy-l-naphthyl)-N J N'- 
dimethylguanidine; N-(5-acenaphthyl)-N--(4-chloro-l-na P hthyl)guanidine; N- 
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(5-acenaphthyl)-N'-(4-chloro- l-naphthyl)-N-methylguanidine; N-(5- 
acenaphthyl)-N , -(4-chloro- 1 - naphthyl) -N ' -methy lguanidine ; N-(5- 
acenaphthyl)-N'-(4-chloro- l-naphthyl)-N,N-bis-methylguanidine; N-(5- 
acenaphthyl) -N' - (3 ,4 , 5- trichlorophenyl) guanidine ; N- ( 5-acenaphthyl) -N' - 
5 (S^^-trichlorophenylJ-N-methylguanidine; N-(5-acenaphthyl)-N'-(3,4,5- 
trichlorophenyl) -N'-methylguanidine ; N- (5-acenaphthyl) -N- (3,4,5- 
txichlorophenylJ-N^^bis-methylguanidine; N-(5-acenaphthyl)-N'-(4-bi- 
phenyl)guanidine; N-(5-acenaphthyl)-N t -(4-bi-phenyl)-N-methylguanidine; N- 
(5-acenaphthyl)-N -(4-bi-phenyl)-N'-met±iylguanidine; N-(5-acenaphthyl)-N'- 

10 (4-bi-phenyl)-N,N'-bis-met±Lylguanidine; N-(5-acenaphthyl)-N , -(2,3,4,5- 
tetxachlorophenyl)guanidine; N-(5-acenaphthyl)-N -(2, 3,4,5- 
tetrachlorophenyl)-N-methylguanidine; N-(5-acenaphthyl)-N'-(2,3,4,5- 
tetxachlorophenyl)-N'-methylguanidine; N-(5-acenaphthyl)-N'-(2,3,4,5- 
tetrachlorophenyl)-N,N'-bis-methylguanidine; N-(5-acenaphthyl)-N'-(3- 

15 isopropylphenyl)guanidine; N-(5-acenaphthyl)-N'-(3-isopropylphenyl)-N- 
methylguanidine; N-fS-acenaphthylJ-N^tS-isopropylphenylJ-N 1 - 
methylguanidine; N-fS-acenaphthylJ-N^tS-isopropylphenylJ-N^'-bis- 
methylguanidine; N-(5-acenaphthyl)-N'-(3-tert-butylphenyl)guanidine; N-(5- 
acenaphthyl)-N'-(3-tert-butylphenyl)-N-methylguanidine; N-(S-acenaphthyl)- 

20 ^-(S-tert-butylphenylJ-N'-methylguanidine; N-(5-acenaphthyl)-N'-(3-tert- 
butylphenylJ-N^'-bis-methylguanidine; N-(5-acenaphthyl)-N*-(2,3,5,6- 
tetrachlorophenyl) guanidine ; N- (5-acenaphthyl) -N - (2,3,5,6- 
tetrachlorophenyl)-N-methylguanidine; N-(5-acenaphthyl)-N'-(2,3,5,6- 
tetrachlorophenyl)-N'-methylguanidine; N-(5-acenaphthyl)-N'-(2,3,5,6- 

25 tetrachlorophenyl)-N,N'-bis-methylguanidine; N-(5-acenaphthyl)-N'-(3- 
iodophenyl) guanidine; N-(5-acenaphthyl)-N-(3-iodophenyl)-N- 
methylguanidine; N-(5-acenaphthyl)-N'-(3-iodophenyl)-N'-methylguanidine; 
N-fS-acenaphthylJ-N'-fS-iodophenylJ-N^'-bis-methylguanidine; N-(5- 
acenaphthyl)-N'-(3-nitxophenyl)guanidine; N- (5-acenaphthyl) -N'- (3- 

30 nitrophenyl) -N-methylguanidine ; N- (5-acenaphthyl)-N - (3-nitrophenyl) -N'- 
methylguanidine; N-fS-acenaphthylJ-N'-tS-nitrophenylJ-N^'-bis- 
me thylgu anidine ; N-(5-acenaphthyl)-N'-(5-indolinyl)guanidine; N-(5- 
acenaphthyl)-N'-(5-indolinyl)-N-methylguanidine; N-(5-acenaphthyl)-N'-(5- 
indolinylJ-N'-methylguanidine; N-(5-acenaphthyl)-N^5-indolinyl)-N,N'-bis- 
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methylguanidine; N-(5-acenaphthyl)-N'-(3-acenaphthyl)guanidine; N-(5- 
acenaphthyl)-N'-(3-acenaphthyl)-N-methylguanidine;N-(5-acenaphthyl)-N'- 
(S-acenaphthyll-N'-methylguanidine-.N-lS-acenaphthylJ-N'-lS-acenaphthyl)- 
N.N'-bis-methylguanidine; N-(5-acenaphthyl)-N , -(2-fluorenyl)guanidine; N- 
(5-acenaphthyl)-N , -(2-fluorenyl)-N-methylguanidine; N-lS-acenaphthylJ-N 1 - 
(2-^uo^enyl)-N•-methylguanidine;N-(5-acenaphthyl)-N•-(2-fluorenyl)-N,N•- 
bis-methylguanidine; N-(5-acenaphthyl)-N -(4-n-butoxyphenyl)guanidine; N- 
(5-acenaphthyl)-N , -(4-n-butoxyphenyl)-N-methylguanidine;N-(5- 
acenaphthyl)-N 1 -(4-n-butoxyphenyl)-N'-methylguanidine;N-(5-acenaphthyl)- 
NM4-n-butoxyphenyl)-N,N , -bis-methylguanidine;N-(5-acenaphthyl)-N'-(3-(2- 
methoxy)dibenzofuranyl)guanidine; N-(5-acenaphthyl)-N'-(3-(2- 
methoxy)dibenzofuranyl)-N-methylguanidine; N-(5-acenaphthyl)-N'-(3-(2- 
methoxyJdibenzofuranylJ-N'-methylguanidine; N-(5-acenaphthyl)-N , -(3-(2- 
methoxyJdibenzofuranylJ-N.N'-bis-methylguanidine; N-(5-acenaphthyl)-N'-(9- 
15 hydroxy-2-fluorenyl)guanidine; N-(5-acenaphthyl)-N'-(9-hydroxy-2- 

fluorenyl)-N-methylguanidine; N-fS-acenaphthylJ-N^-hydroxy^-nuorenylh 
N'-methylguanidine;N-(5-acenaphthyl)-N'-(9-hydroxy-2-fluorenyl)-N,N 1 -bis- 
methyl g uanidine;N-(5-acenaphthyl)-N > -(4-trifluoromethylphenyl)guanidine; 
N-(5-acenaphthyl)-N'-(4-lTifluoromethylphenyl)-N-methylguanidine;N-(5- 
20 acenaphthyl)-N , -(4-trifluoromethylphenyl)-N , -methylguanidine; N-(5- 

acenaphthyl)-N , -(4-1rinuoromethylphenyl)-N,N , -bis-methylguanidine; N-(5- 
acenaphthyl)-N , -(4-methylthiophenyl)guanidine; N-(5-acenaphthyl)-N'-(4- 
methylthiophenyl)-N-methylguanidine;N-(5-acenaphthyl)-N , -(4- 
methylthiophenylJ-N'-methylguanidine; N-(5-acenaphthyl)-N'-(4- 
25 methylthiophenylj-N.N'-bis-methylguanidineiN-tS-acenaphthylJ-N'-tS-sec- 
butylphenyl)guanidine;N-(5-acenaphthyl)-N'-(3-sec-butylphenyl)-N- 
methylguanidine;N-(5-acenaphthyl)-N•-(3-sec-butylphenyl)-N•- 
methylguanidine-.N-lS-acenaphthyll-N'-lS-sec-butylphenyD-N.N'-bis- 
methylguanidine; N-(3-acenaphthyl)-N'-(2,3,4-trichlorophenyl)guanidine; N- 
30 (3-acenaphthyl)-N'-(2,3,4-trichlorophenyl)-N-methyl g uanidine;N-(3- 
acenaphthyl)-N'-(2 ,3 ,4-trichlorophenyl)-N'-methylguanidine; N-(3- 
ac e naphthyl)-N•-(2,3,4-t^ichlorophenyl)-N,N•-bis-methylguanidine;N,N•- 
bis(3-acenaphthyl)-N-methylguanidine;N,N'-bis(3-acenaphthyl)-N,N'-bis- 
methylguanidine; N-(3-acenaphthyl)-N'-(l-anthracenyl)guanidine; N-(3- 
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acenaphthyl)-N'-( l-anthracenyl)-N-methylguanidine; N-(3-acenaphthyl)-N'- 
( 1 -anthracenyl)-N'-methylguanidine; N-(3-acenaphthyl)-N'-( 1-anthracenyl)- 
N,N'-bis-methylguanidine; N-(3-acenaphthyl)-N'-(4-tert- 
butylphenyl)guanidine; N-(3-acenaphthyl)-N'-(4-tert-butylphenyl)-N- 
5 methylguanidine; N- (3-acenaphthyl) -N '-(4-tert-butylphenyl)-N'- 

methylguanidine; N-(3-acenaphthyl)-N , -(4-tert-butylphenyl)-N,N , -bis- 
methylguanidine; N-(3-acenaphthyl)-N'-(4-cyclohexylphenyl)guanidine; N-(3- 
acenaphlJiyl)-N , -(4-cyclohexylphenyl)"N-methylguanidine; N-(3- 
acenaphthyl)-N'-(4-cyclohexylphenyl)-N , -met^ylguanidine; N-(3- 

10 acenaphthyl)-N'-(4-cyclohexylphenyl)-N,N'-bis-metJiylguanidine; N-(3- 

acenaphthyl)-N'-(4-sec-butylphenyl)guanidine; N-(3-acenaphthyl)-N'-(4-sec- 
butylphenyl)-N-methylguanidine; N-(3-acenaphthyl)-N'-(4-sec-butylphenyl)- 
N'-methylguanidine; N-(3-acenaphthyl)-N , -(4-sec-butylphenyl)-N,N , -bis- 
methylguanidine; N-(3-acenaphthyl)-N-(4-methoxyphenyl)guanidine; N-(3- 

1 5 acenaphtJiyl)-N , -(4-me1±ioxyphenyl)-N-me1±iylguanidine; N- (3-acenaphthyl) - 
N'-(4-methoxyphenyl)-N r -methylguanidine; N-(3-acenaphthyl)-N , -(4- 
metJioxyphenylJ-N^'-bis-methylguanidine; N-(3-acenaphthyl)-N*-(2,3- 
dichlorophenyl)guanidine ; N-(3-acenaphthyl) -N- (2 ,3-dichlorophenyl) -N- 
methylguanidine; N-(3-acenaphthyl)-N , -(2,3-dichlo^ophenyl)-N , - 

20 methylguanidine; N-(3-acenaphtJiyl)-N , -(2,3-dichlorophenyl)-N,N , -bis- 

methylguanidine; N-(3-acenaphthyl)-N'-(4-methoxy-2-naphthyl)guanidine; 
N-(3-acenaphthyl)-N*-(4-metJio^-2-naphthyl)-N-methylguanidine; N-(3- 
acenapht±iyl)-N , -(4-methoxy-2-napht±iyl)-N'-me1±iylguanidine; N-(3- 
acenaphthyl)-N , -(4-methoxy-2-naphthyl)-N,N , -bis-mediylguanidine; N-(3- 

25 acenaphthyl)-N'-(3,4-dichlorophenyl)guanidine; N-(3-acenaphthyl)-N'-(3,4- 
dicMorophenyl)-N-methylguanidine; N- (3-acenaphthyl) -N- (3,4- 
dichlorophenylJ-N'-methylguanidine; N-(3-acenaphthyl)-N'-(3,4- 
dichlorophenyl)-N,N'-bis-methylguanidine; N-(3-acenaphthyl)-N'-(4- 
chlorophenyl) guanidine ; N- (3-acenaphthyl) -N' - (4-chlorophenyl) -N- 

30 methylguanidine; N-(3-acenaphthyl)-N'-(4-chlorophenyl)-N'- 

methylguanidine; N-(3-acenaphthyl)-N , -(4-chlorophenyl)-N,N'-bis- 
methyl guanidine; N-(3-acenaphthyl)-N , -(2-naphthyl)guanidine; N-(3- 
acenaphthyl)-N'-(2-naphthyl)-N-methylguanidine; N-(3-acenaphthyl)-N'-(2- 
naphthyl)-N'-methylguanidine; N-(3-acenaphthyl)-N , -(2-naphthyl)-N,N , -bis- 
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methylguanidine; N-(3-acenaphthyl)-N'-(6-quinolinyl)guanidine; N-(3- 
acenaphthyl)-N'-(6-quinolinyl)-N-methylguanidine; N-(3-acenaphthyl)-INr-(6- 
quinolmylJ-N'-methylguanidine; N-tS-acenaphthylJ-N'^e-quinolinylJ-N.N'- 
bis-methylguanidine;N-(3-acenaphthyl)-N , -(4-nitrophenyl)guanidine; N-(3- 
acenaphthyl)-N'-(4-nitrophenyl)-N-methylguanidine; N-(3-acenaphthyl)-N'- 
(4-nitrophenyl)-N , -methylguanidine; N-(3-acenaphthyl)-N'-(4-nitrophenyl)- 
N^'-bis-methylguanidine; N-(3-acenaphthyl-N'-(3-bi-phenyl)guanidine; N- 
(3-acenaphthyl-N'-(3-bi-phenyl)-N-methylguanidine; N-tS-acenaphthyl-N'-tS- 
bi-phenylJ-N'-methylguanidinejN-tS-acenaphthyl-N'-tS-bi-phenylJ-N.N'-bis- 
methylguanidine;N-(3-acenaphthyl)-N , -(23-dimethylphenyl)guanidine; N-(3- 
acenaphthyl)-N , -(2,3-dimethylphenyl)-N-methylguanidine; N-(3- 
acenaphthyl)-N , -(23-dimethylphenyl)-N'-methylguanidine; N-(3- 
acenaphthyl)-N , -(2,3-dimethylphenyl)-N,N , -bis-methylguanidine; N-(3- 
acenaphthyl)-N , -(2-bi-phenyl)guanidine; N-(3-acenaphthyl)-N'-(2-bi-phenyl)- 
N-methylguanidine;N-(3-acenaphthyl)-N , -(2-bi-phenyl)-N'-methylguanidine; 

N-(3-acenaphthyl)-N'-(2-bi-phenyl)-N ,N'-bis-methylguanidine; N-(3- 
acenaphthyl)-N'-(2,5-dibromophenyl)guanidine; N-(3-acenaphthyl)-N'-(2,5- 
dibromophenyl)-N-methylguanidine; N-(3-acenaphthyl)-N'-(2,5- 
dibromophenyl)-N'-methylguanidine; N-(3-acenaphthyl)-N'-(2,5- 
dibromophenyl)-N,N'-bis-methylguanidine; N-(3-acenaphthyl)-N'-(3,4- 
dimethoxyphenylJguanidine-.N-tS-acenaphthylJ-N^tS^-dimethoxyphenylJ-N- 
methylguanidine; N-(3-acenaphthyl)-NM3,4-dimethoxyphenyl)-N- 
methylguanidine; N-lS-acenaphthylJ-N'-CS^-dimethoxyphenylJ-N.N'-bis- 
methylguanidine; N-(3-acenaphthyl)-N'-(4-methoxy- l-naphthyl)-N- 
■> methylguanidine; N-(3-acenaphthyl)-N , -(4-methoxy-l-naphthyl)-N'- 
methylguanidine; N-(3-acenaphthyl)-N , -(4-methoxy- l-naphthyl)-N,N'- 
dimethylguanidine; N-(3-acenaphthyl)-N , -(4-chloro-l-naphthyl)guanidine; N- 
(3-acenaphthyl)-N'-(4-chloro- l-naphthyl)-N-methylguanidine; N-(3- 
acenaphthyl)-N'-(4-chloro- l-naphthyl)-N'-methylguaiudine; N-(3- 
3 acenaphthyl)-N"-(4-chloro- l-naphthyl)-N,N'-bis-methylguanidine; N-(3- 
acenaphthyl)-N^3A5-trichlorophenyl)guanidine; N-(3-acenaphthyl)-N'- 
(3,4,5-trichlorophenyl)-N-methylguanidine; N-(3-acenaphthyl)-N'-(3,4,5- 
trichlorophenyl)-N'-methylguanidine; N-(3-acenaphthyl)-N'-(3,4,5- 
trichlorophenylJ-N.N'-bis-methylguanidine; N-(3-acenaphthyl)-N'-(4-bi- 
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phenyl)guanidine; N-(3-acenapht±iyl)-N , -(4-bi-phenyl)-N-methylguanidine; N- 
(3-acenaphthyl)-N , -(4-bi-phenyl)-N , -niethylguanidine; N-(3-acenaphthyl)-N'- 
(4-bi-phenyl)-N,N'-bis-met±iylguanidine; N-(3-acenaphthyl)-N'-(2, 3,4,5- 
tetxachlorophenyl)guanidine; N-(3-acenaphthyl)-N'-(2,3,4,5- 
5 tetrachlorophenyl)-N-methylguanidine; N-(3-acenaphthyl)-N'-(2,3,4,5- 
tetrachlorophenyl)-N*-methylguanidine; N-(3-acenaphthyl)-N t -(2,3,4,5- 
tetrachlorophenyl)-N,N'-bis-met±iylguanidine; N-(3-acenaphthyl)-N'-(3- 
isopropylphenyl)guanidine; N-(3-acenaphthyl)-N'-(3-isopropylphenyl)-N- 
methylguanidine; N-tS-acenaphthylJ-N'-fS-isopropylphenylJ-N 1 - 

10 methylguanidine; N-fS-acenaphtiiylJ-N^fS-isopropylpheny^-N.N'-bis- 

methylguanidine; N-(3-acenaphthyl)-N , -(3-tert-butylphenyl)guanidine; N-(3- 
acenaphthylJ-N'-lS-tert-butylphenylJ-N-xnethylguanidine; N-(3-acenaphthyl)- 
N'-(3-tert-butylphenyl)-N -methylguanidine; N-(3-acenaphthyl)-N'-(3-tert- 
butylphenyl)-N,N'-bis-methylguanidine; N-(3-acenaphthyl)-N'-(2,3,5,6- 

15 tetrachlorophenyl)guanidine; N-(3-acenaphthyl)-N'-(2, 3,5,6- 

tetxachlorophenyl)-N-methylguanidine; N-(3-acenaphthyl)-N'-(2,3,5,6- 
tetrachlorophenyl)-N'-methylguanidine; N-(3-acenaphthyl)-N'-(2,3,5,6- 
tetrachlorophenyl)-N,N'-bis-methylguanidine; N-(3-acenaphthyl)-N'-(3- 
iodophenyl)guanidine; N-(3-acenaphthyl)-N*-(3-iodophenyl)-N- 

20 methylguanidine; N-tS-acenaphtJiylJ-N'-JS-iodophenylJ-N'-methylguanidine; 
N-(3-acenaphthyl)-N , -(3-iodophenyl)-N,N , -bis-methylguanidine; N-(3- 
acenaphthyl)-N'-(3-nitrophenyl)guanidine; N-(3-acenaphthyl)-N'-(3- 
nitrophenyl) - N-methylguanidine ; N-(3-acenaphthyl)-N'-(3-nitrophenyl)-N'- 
methylguanidine; N-(3-acenaphthyl)-N'-(3-nitrophenyl)-N,N'-bis- 

25 methylguanidine; N-(3-acenaphthyl)-N'-(5-indolinyl)guanidine; N-(3- 

acenaphthylJ-N'-fS-indolinylJ-N-methylguanidine; N-(3-acenaphthyl)-N'-(5- 
indolinyl) - N' -methylgu anidine ; N-fS-acenaphthylJ-N'-fS-indolinylJ-NjN'-bis- 
methylguanidine; N-(3-acenaphthyl)-N'-(2-fluorenyl)guanidine; N-(3- 
acenaphthyl)-N , -(2-fluorenyl)-N-methylguanidine; N-(3-acenaphthyl)-N'-{2- 

30 fluorenyl)-N'-methylguanidine; N-(3-acenaphthyl)-N t -(2-fluorenyl)-N,N'-bis- 
methylguanidine; N-(3-acenaphthyl)-N'-(4-n-butoxyphenyl)guanidine; N-(3- 
acenaphthyl)-N'-(4-n-butoxyphenyl)-N-methylguanidine; N-(3-acenaphthyl) - 
N'-(4-n-butoxyphenyl)-N , -methylguanidine; N-(3-acenaphthyl)-N'-(4-n- 
butoxyphenyl)-N,N'-bis-met±iylguanidine; N-(3-acenaphthyl)-N'-(3-(2- 
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methoxy)dibenzofuranyl)guanidine; N-(3-acenaphthyl)-N , -(3-(2- 
methoxy)dibenzofuranyl)-N-methylguanidine; N-(3-acenaphthyl)-N , -(3-(2- 

methoxyJdibenzofuranylJ-N'-methylguanidine; N-(3-acenaphthyl)-N'-(3-(2- 
methoxyJdibenzofuranyll-N.N'-bis-methylguanidine-.N-lS-acenaphthylJ-N'-lQ- 

hydroxy-2-fluorenyl) guanidine; N-lS-acenaphthylJ-N 1 - (9-hydroxy-2- 
nuorenylJ-N-methylguanidine-.N-tS-acenaphthylJ-N'-lQ-hydroxy^-fluorenyl)- 
N'-methylguanidine;N-(3-acenaphthyl)-N'-(9-hydroxy-2-fluorenyl)-N,N'-bis- 
methylguani(iine;N-(3-acenaphthyl)-N-(4-trmuoromethylphenyl)guanidine; 
N-(3-acenaphthyl)-N -(4-trifluoromethylphenyl)-N-methylguanidine; N-(3- 
acenaphthyl)-N , -(4-trifluoromethylphenyl)-N'-methylguanidine; N-(3- 
acenaphthyl)-N , -(4-trifluoromethylphenyl)-N,N , -bis-methylguanidine;N-(3- 
acenaphthyl)-N , -(4-methylthiophenyl)guanidine; N-(3-acenaphthyl)-N , -(4- 
methylthiophenyl)-N-methylguanidine; N-(3-acenaphthyl)-N , -(4- 
methylthiophenyl)-N , -methylguanidine;N-(3-acenaphthyl)-N'-(4- 
methylthiophenyl)-N,N'-bis-methylguanidine; N-lS-acenaphthylJ-N'-lS-sec- 
butylphenylJguanidine-.N-O-acenaphthyD-N'-lS-sec-butylphenylJ-N- 
methylguanidine;N-(3-acenaphthyl)-N•-(3-sec-butylphenyl)-N•- 
methylguanidine; N-(3-acenaphthyl); N'-P-sec-butylphenylJ-N.N'-bis- 
methylguanidine; N-(5-acenaphthyl)-N , -(4-benzyloxyphenyl)guanidine; N-(5- 
acenaphthylJ-N'-lS-benzyloxyphenylJguanidine; N-(5-acenaphthyl)-N'-(3-sec- 
butylphenyl)guanidine; N-(5-acenaphthyl)-N , -(2-anthracenyl)guanidine; N- 
(S-acenaphthylJ-N'-lS-phenethylphenylJguanidine; N-(5-acenaphthyl)-N'-(4- 
adamantylphenyl)guanidine; N-tS-acenaphthylJ-N'-ia-benzyloxyphenylJ-N 1 - 
methylguanidine;N-(5-acenaphthyl)-N•-(4-benzyloxyphenyl)-N•- 
methylguanidine; N-lS-acenaphthylJ-N'-tS-biphenylJ-N'-methylguanidine; N- 
(S-acenaphthylJ-N'-CS-ir-methyl^^phenylethylJphenyllguanidine-.N-lS- 
acenaphthylJ-N'-tS^-tetralinylphenylJguanidine; N-tS-acenaphthylj-N'MT- 
benzyltetralinylphenyl)guanidine;N-(5-acenaphthyl)-N'-(3,4- 
dibenzyloxyphenyl)guanidine; N-lS-acenaphthyll-N'-^- 1-(4- 
) ethoxylphenyljpropany^phenyljguanidine; N-(5-acenaphthyl)-N'-(3-(N" ,N"- 
dibenzyl)aminophenyl)guanidine; N-(5-acenaphthyl)-N'-(3-( 1'- 
ben2ylbutyl)phenyl)guanidine;N-(5-acenaphthyl)-N'-3-(4-tert- 
butylbenzoxymethyl)phenylguanidine;N-(5-acenaphthyl)-N , -(2-(2- 
indolyl)phenyl)guanidine;N-(5-acenaphthyl-N'-(3-bromophenyl)guanidine; 
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N-(5-acenaph1iiyl)-N'-(2,3,4-txichloro^ N-(5- 
acenaphthyl)-N f -(2,3,4-1xichloro-phenyl)-N , -methylguanidine; N-(5- 
acenaphthyl)-N'-(4-(2'-benzothiazole-6'-metJiyl)phenyl)guanidine; N-(3- 
acenaphthyl)-N'-(4-benzoyloxyphenyl)guanidine; N-(3-acenaphthyl)-N'-(3- 
5 benzoyloxyphenyljguanidine; N-(3-acenaphthyl)-N*-(3-sec- 

butylphenyl)guanidine; N-(3-acenaphthyl)-N'-(2-anthracenyl)guanidine; N- 
(3-acenaphthyl)-N'-(3-phenethylphenyl)guanidine; N-(3-acenaphthyl)-N'-(4- 
adamantylphenyl)guanidine; N-(3-acenaphthyl)-N'-(3-benzylox3T3henyl)-N'- 
methylguanidine; N-(3-acenaphthyl)-N '-(4-benzyloxyphenyl)-N'- 

10 methylguanidine; N-(3-acenaphthyl)-N'-(3-biphenyl)-N'-methylguanidine; 
(3-acenaphthyl)-N-(3-(r-met±iyl-2 , -phenylethyl)phenyl)guanid^ N-(3- 
acenaphthyl)-N -(3,4-tetralinylphenyI)guanidine; N-(3-acenaphthyl)-N'-(7- 
ben2yltetraJinylphenyl)guanidine; N-(3-acenaphthyl)-N'-(3- 1-(4- 
ethoxy)phenyl)propanyl)phenyl)guanidine; N-(3-acenapht±lyl)-N , -(3-(N",N ,, - 

15 dibenzyl)aminophenyl)guanidine; N»(3-acenaphthyl)-N*-(3-( 1'- 
benzylbutyl)phenyl)guanidine; N-(3-acenaphthyl)-N'-3-(4-tert- 
butylbenzoxymethyl)phenylguanidine; N-(3-acenaphthyl)-N'-(2-(2- 
indolyl)phenyl)guanidine; N-(3-acenaphthyl-N'-(3-bromophenyl)guanidine; 
N-JS-acenaphtJiylJ-N -tS^-dibenzyloxyphenylJguanidine; N-(3-acenaphthyl)- 

20 N , -(2,3,4-trichlorophenyl)-N,N , -dimethylguanidine; N-(3-acenaphthyl)-N'- 
(2,3,4-trichlorophenyl)-N'-methylguanidine; N-(3-acenaphthyl)-N , -(4-(2'- 
benzot±uazole-6'-methylphenyl)guanidine; and pharmaceutically acceptable 
salts of said compounds. 

Another preferred group of compounds for use as a compound 2) in 

25 acconrdance with the invention is diadamantylguanidine compounds of the 
following Formula VI: 
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wherein X>, X 2 , X 3 , and X 4 are the same or different and are selected 
from the group consisting of hydrogen, hydroxy, acetate, oxo, amino, lower 
Ci-6 alkyl, lower C w alkyl amino, alkoxy of 1-6 carbon atoms, lower Ci-e 
alkyl amino, alkoxy of 1-6 carbon atoms, di-lower C 2 -i2 alkyl amino, nitro, 
5 azido, sulfhydryl, cyano, isocynato, halogen, amido, sulfonato or carbamide; 
wherein at least one of X*, X 2 , X 3 , and X- is other than hydrogen; x and y are 
the same or different and are 0, 1, 2, 3 or 4. 

Specifically preferred diadamantyl guanidines for use in the present 
methods include di-(3-nitroadamantan-l-yl)guanidine; N,N'-di-(3- 
10 hydroxyadamant a n-l-yl)guamdme,N,N-di-(3-anuno-adamantan-l- 
yl)guanidine; N,N'-di-(3-nitro-adamantan-2-yl)guanidine; N,N'-di-(3- 
hychoxyadamantan-2-yl)guanidme;N,N'-di-(3-aminoadamantan-2- 
yl)guanidine; N,N'-di-(5-nitroadamantan-2-yl)guanidine; N.N'-dHS-hydroxy- 
adamantan-2-yl)guanidine; N,N'-di-(5-aminoadamantan-2-yl)guanidine; 
15 N,N'-di-(methylene-adamantan-l-yl)guanidine; N,N'-di-(methylene- 

adamantan-2-yl)guanicime;N-(adamantan-l-yl)-N'-(methyleneadamantan- 
yl)guanidine; N-(adamantan-2-yl)-N , -(methyleneadamantan-2-yl)guanidine; 
N-(adamantan-l-yl)-N'-(methyleneadamantan-2-yl)guanidine; N- 
(adamantan-2-yl)-N'-(methyleneadamantan- l-yl)guanidine; N.N'-di- 
20 (methylene-(3-aminoadamantan-l-yl))guanidine;N,N'-di-(methylene-(3- 
aminoadamantan-2-yl))guanidine;N,N'-di-(methylene-(3- 
hydroxyadamantan- l-yl))guanidine; N.N'-di-dnethylene-O- 
hydroxyadamantan-2-yl))guanidine; N.N'-di-lmethylene-tS- 
mercaptoadamantan- l-yl))guanidine; N,N*-di-(methylene-(3-mercapto- 
25 adamantan-2-yl))guanidine;N,N'-di-(methylene-(3-mercaptoadamantan-l- 
yl))guanidme;N,N , -di-(methylene-(3-mercaptoadamantan-2-yl))guanidine; 
N.N'-di-tmethylene-lS-cyanoadamantan- l-yl))guanidine; N.N'-dHmethylene- 
(3-cyanoadamantan-2-yl))guanidine; N.N'-di-lmethylene-tS- 
cyanoadamantan-l-yl))guanidine; and N.N'-dMmethylene-O- 
30 cyanoadamantan-2-yl))guanidine; and pharmaceutical^ acceptable salts 

thereof. 

A further preferred group of compounds for use as a compound 2) in 
accordance with the invention is hydrazinedicarboximidamide compounds o 
the following Formula VII: 
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R-NH-C-NH-R* 
II 

N VII 

5 N 

II 

R 4 -NH-C-NH-R5 

or a tautomer thereof, 

10 wherein R, R 1 , R 4 and R 5 are the same or different and are cycloalkyl 

of 3 to 12 carbon atoms, e.g., cyclopropyl, cyclopentyl, cyclohexyl, 
cyclohexenyl, cycloheptyl, 1,4-methylenecyclohexyl, 1- or 2-adamantyl, exo 
or endo 2-norbornyl, exo or endo 2-isobornyl, menthyl, cyclopentyl-methyl, 
cyclohexylmethyl, 1- or 2-cyclohexylethyl and 1-, 2- or 3-cyclohexylpropyl; 

15 carbocyclic aryl, alkaryl, aralkyl or heterocyclic, e.g., of 6 to 18 carbon atoms 
and containing 1-3 separate or fused rings, and 0-5 O, N and/or S ring 
atoms in an aryl, alicyclic or mixed ring system, e.g., phenyl, benzyl, 1- and 
2-phenylethyl, 1-, 2-, or 3-phenylpropyl; o-, m-, or p-tolyl, m,m'- 
dimethylphenyl, o-, m-, or p-ethylphenyl, n^m'-diethylphenyl, m-methyl-m- 

20 ethylphenyl and o-propylphenyl, 1-naphthyl, 2-naphthyl, biphenyl; indanyl, 
for example, 4-indanyl; indenyl, for example, 1- or 4-indenyl; 3-acenaphthyl, 
5-acenaphthyl; 3-acenaphthylene, 5-acenaphthylene; indolyl, for example, 
7-indolyl; benzthiazole, quinolinyl, isoquinolinyl, pyridyl, pyrimidinyl, 
pyrazinyl, furanyl, thienyl, pyrrolyl, thiazolyl, oxazolyl, coumarinyl; or 

25 imidazolyl; 

wherein R, R 1 , R 4 or R 5 is optionally substituted hydroxy, acetate, 
oxo, amino, lower Ci-e alkyl, lower Ci-6 alkyl amino, alkoxy of 1-6 carbon 
atoms, di-lower C2-12 alkyl amino, nitro, azido, sulfhydryl, cyano, isocyanato, 
halogen, amido, sulfonato or carbamido. 

30 Specifically preferred compounds of Formula VII for use in 

accordance with the invention include N,N',N",N ,M - 
telxacyclohexylhydrazinedicarboximidamide; N,N\W,N"'- 
tetraphenylhydrazinedicarboximidamide; N,N'-di-(adamantan- l-yl)-N",N"'- 
dicyclohe^lhydrazinedicarboximidamide; N,N , ,N ,, ,N ,M -tetra-(adamantan- 1- 

35 yl)hydrazmedicarboximidamide; N,N , ,N",N m -tetra-(adamantan-2-yl)- 
hydrazinedicarboximidamide; N,N'-di-(adamantan- l-yl)-N M ,N ,M -di- 
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(adamantan-2-yl)-hydrazinedica^boximidaInide;N > N , -di-(2-norbomyl)-N^N , "- 
dicyclohexylhydrazinedicarboximidamide; N ,N , -di-(2-isobornyl)-N" ,N'"- 
dicyclohexylhydrazinedicarboximidamide; N,N , -di-(2-isobomyl)-N",N" , -di- 
(adamantan- l-yl)hydrazinedicarboxiniidamide; N,N , -di-(2-isobomyl)-N ,, ,N"'- 
5 di-(adamantan-2-yl)hydrazinedicarboximidamide; N,N , ,N",N"'-tetra- 
(acenaphth-5-yl)hydrazinedicarboximidamide; N,N',N",N"'-tetra- 
(acenaphthylen-5-yl)-hydrazinedicarboximidainide;N,N'-di-(acenaphth-5-yl)- 

N%N" -diMacenaphthylen-5-yl)-hydrazinedicarboximidamide; N,N'-di-(2- 
norbornyl)- N" .N" -di-(acenaphth-5-yl)hydrazinedicarboxiniidamide; N,N'-di- 
10 (2-norbomyl)-N\N"-diMacenaphthylen-5-yl)hydrazinedicarboxiinidamide; 

N,N'-di-(2-isobomyl)-N",N" , -di-(acenaphth-5-yl)hydrazinedicarboximidamide; 
N,N'-di-(2-isobornyl)-N",N"'-di-(acenaphthylen-5- 

ylJhydraanedicarboximidamide-.N.N'-dicyclohexyl-N-.N-'-di-lacenaphth-S- 
yl)hydrazinedicarboximidamide; and N.N'-dicyclohexyl-N-.N ' -di- 
1 5 (acenaphthylen-5-yl)hydrazinedicarboximidainide. 

Also preferred for use as a compound 2) in accordance with the 
invention are hydrazdnecarboximidamides of the following Formula VIII: 

X 3 X 4 
R— (CH) X -NH-C-NH— (CH) y R 1 

N 
I 

N 

R— (CH) X — NH — C-NH— (CH) y - R 1 



vra 



'•3 X 4 



x- 



20 or a tautomer thereof; 

wherein R and R 1 are the same or different and are cycloalkyl of 3 to 
12 carbon atoms, e.g., cyclopropyl, cyclopentyl, cyclohexyl, cyclohexenyl, 
cycloheptyl, 1 ,4-methylenecyclohexyl, 1- or 2-adamantyl, exo or endo 2- 
norbomyl, exo or endo 2-isobornyl, menthyl, cyclopentyl-methyl, cyclohexyl- 

25 methyl, 1- or 2-cyclohexylethyl and 1-, 2- or 3-cyclohexylpropyl; carbocyclic 
aryl, alkaryl, aralkyl or heterocyclic, e.g., of 6 to 18 carbon atoms and 
containing 1-3 separate or fused rings, and 0-5 O, N and/or S ring atoms in 
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an aryl, alicyclic or mixed ring system, e.g., phenyl, benzyl, 1- and 2- 
phenylethyl, 1-, 2-, or 3-phenylpropyl; o-, m-, or p-tolyl, m,m'- 
dimethylphenyl, o-, m-, or p-ethylphenyl, m,m'-diethylphenyl, m-methyl-m*- 
ethylphenyl and o-propylphenyl, 1-naphthyl, 2-naphthyl, biphenyl; indanyl, 
5 for example, 4-indanyl; 3-acenaphthyl, 5-acenaphthyl; 3-acenaphthylene, 5- 
acenaphthylene; indenyl, for example, 1- or 4-indenyl; indolyl, for example, 
7-indolyl; benzthiazole, quinolinyl, isoquinolinyl, pyridyl, pyrimidinyl, 
pyrazinyl, furanyl, thienyl, pyrrolyl, thiazolyl, oxazolyl, coumarinyl, or 
imidazolyl; 

10 X 3 and X 4 are the same or different and are selected from the group 

consisting of hydrogen, hydroxy, acetate, oxo, amino, lower Ci- 6 alkyl, lower 
Ci i» alkyl amino, alkoxy of 1-6 carbon atoms, di-lower C2 -12 alkyl amino, 
nitro, azido, sulfhydryl, cyano, isocyanato, halogen, amido, sulfonate, or 
carbamido; 

15 wherein R and R 1 are optionally substituted by hydroxy, acetate, oxo, 

amino, lower Ci-e alkyl, lower C1-6 alkyl amino, alkoxy of 1-6 carbon atoms, 
di-lower C2-12 alkyl amino, nitro, azido, sulfhydryl, cyano, isocyanato, 
halogen, amido, sulfonate or carbamido; x and y are the same or different 
and are 0, 1, 2, 3 or 4. 

20 Also preferred for use as a compound 2) in accordance with the 

invention are aminoguanidines, including compounds of the following 
Formula IX: 

N-NH-R 6 

25 || IX 

R-NH-C-NH-Ri 

or a tautomer thereof, 

wherein R and R 1 are the same or different and are cycloalkyl of 3 to 

30 12 carbon atoms, e.g., cyclopropyl, cyclopentyl, cyclohexyl, cyclohexenyl, 
cycloheptyl, 1 ,4-methylenecyclohexyl, 1- or 2-adamantyl, exo or endo 2- 
norbornyl, exo or endo 2-isobornyl, menthyl, cyclopentyl-methyl, cyclohexyl- 
methyl, 1- or 2-cyclohexylethyl and 1-, 2- or 3-cyclohexylpropyl; carbocyclic 
aryl, alkaryl, aralkyl or heterocyclic, e.g., of 6 to 18 carbon atoms and 

35 containing 1-3 separate or fused rings, and 0-5 O, N and/ or S ring atoms in 
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an aryl, alicyclic or mixed ring system, e.g., phenyl, benzyl, 1- and 2- 
phenylethyl, 1-, 2-, or 3-phenylpropyl; o-, m-, or p-tolyl, m.m 1 - 
dimethylphenyl, o-, m-, or p-ethylphenyl, m.m'-diethylphenyl, m-methyl-m"- 
ethylphenyl and o-propylphenyl, 1-naphthyl, 2-naphthyl, biphenyl; indanyl, 
5 for example, 4-indanyl; indenyl, for example, 1- or 4-indenyl; 3-acenaphthyl, 
5-acenaphthyl; 3-acenaphthylene, 5-acenaphthylene; indolyl, for example, 
7-indolyl; benzthiazole, quinolinyl, isoquinolinyl, pyridyl, pyrimidinyl, 
pyrazinyl, furanyl, thienyl, pyrrolyl, thiazolyl, oxazolyl, coumarinyl, or 
imidazolyl; 

L0 wherein R and R 1 are optionally substituted by hydroxy, acetate, oxo, 

amino, lower d-e alkyl, lower Cm alkyl amino, alkoxy of 1-6 carbon atoms, 
di-lower Ca-w alkyl amino, nitro, azido, sulfhydryl, cyano, isocyanato, 
halogen, amido, sulfonate or carbamido; 

" R6 is hydrogen, Ci-C 6 alkyl, C 3 -C 12 cycloalkyl, carbocyclic aryl, nitrile, 
15 C i-C 6 alkoxycarbonyl, C i-Ce acyl or benzoyl. 

Further preferred aminoguanidines for use as compound 2) in 
accordance with the invention are compounds of the following Formula X: 



20 



N-NH-R 6 
II 

R-(CH)x-NH-C-NH-(CH) y -R 
X 3 X« 



25 or a tautomer thereof, 

wherein R and R* are the same or different and are cycloalkyl of 3 to 
12 carbon atoms, e.g., cyclopropyl, cyclopentyl, cyclohexyl, cyclohexenyl, 
cycloheptyl, 1 ,4-methylenecyclohexyl, 1- or 2-adamantyl, exo or endo 2- 
norbornyl, exo or endo 2-isobornyl, menthyl, cyclopentyl-methyl, cyclohexyl- 
methyl, 1- or 2-cyclohexylethyl and 1-, 2- or 3-cyclohexylpropyl; carbocychc 
aryl alkaryl, aralkyl or heterocyclic, e.g., of 6 to 18 carbon atoms and 
containing 1-3 separate or fused rings, and 0-5 O, N and/or S ring atoms in 
an aryl, alicyclic or mixed ring system, e.g., phenyl, benzyl, 1- and 2- 
phenylethyl, 1-, 2-, or 3-phenylpropyl; o-, m-, or p-tolyl, m.nV- 
dimethylphenyl, o-, m-, or p-ethylphenyl, m.m'-diethylphenyl, m-methyl-m'- 
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ethylphenyl and o-propylphenyl, 1-naphthyl, 2-naphthyl, biphenyl; indanyl, 
for example, 4-indanyl; indenyl, for example, 1- or 4-indenyl; 3-acenaphthyl, 
5-acenaphthyl; 3-acenaphthylene, 5-acenaphthylene; indolyl, for example, 
7-indolyl; benzthiazole, quinolinyl, isoquinolinyl, pyridyl, pyrimidinyl, 
5 pyrazinyl, furanyl, thienyl, pyrrolyl, thiazolyl, oxazolyl, coumarinyl, or 
imidazolyl; 

X 3 and X 4 are the same or different and selected from the group 
consisting of hydrogen, hydroxy, acetate, oxo, amino, lower Ci-6 alkyl, lower 
Ci-6 alkyl amino, alkoxy of 1-6 carbon atoms, di-lower C2-12 alkyl amino, 
10 nitro, azido, sulfhydiyl, cyano, isocyanato, halogen, amido, sulfonato or 
carbamido; 

wherein R and R 1 are optionally substituted by hydroxy, acetate, oxo, 
amino, lower Ci-6 alkyl, lower Ci-6 alkyl amino, alkoxy of 1-6 carbon atoms, 
di-lower C2-12 alkyl amino, nitro, azido, sulfhydryl, cyano, isocyanato, 
15 halogen, amido, sulfonato or carbamido; 

x and y are the same or different and are 0, 1, 2, 3 or 4; 

R 6 is hydrogen, Ci-Ce alkyl, C3-C12 cycloalkyl, carbocyclic aryl, nitrile, 
C1-C6 alkoxy carbonyl, Ci-Ce acyl or benzoyl. Specifically preferred 
compounds of Formula X include N,N'-dicyclohexyl-N M -aminoguanidine, 
20 N,N f -di-(adamantan- l-yl)-N"-aminoguanidine, N,N'-di-(adamantan-2-yl)-N M - 
aminoguanidine, N,N , -di-(2-norbornyl)-N"-aminoguanidine, and N,N'-di-(2- 
isobornyl) -N" -aminoguanidine . 

Also preferred for use as compound 2) in accordance with the 
invention are compounds of the following Formula XI: 



25 



NH 



R-X-N-C-N-Y-R XI 
I I 

30 (CH 2 )n 

wherein 

n is 2, 3, 4 or 5; 

X and Y are independently a single bond, a branched or straight 
35 chain C1-C12 alkylene or a branched or straight chain alkenylene; 
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R and R' are independently hydrogen, substituted or unsubstituted a 
cycloalkyl group of at least 3 carbons, a substituted or unsubstituted 
carbocyclic group of at least 6 carbon atoms, particularly substituted or 
unsubstituted phenyl; substituted or unsubstituted aralkyl of at least 6 
5 carbon atoms and containing 1-3 separate or fused rings, or a subsUtuted 
or unsubstituted heterocyclic or heteroaromatic group having from 1 to 3 
rings, 3 to 8 ring members in each ring and 1 to 3 heteroatoms, and wherern 
each of R and R may be substituted; or wherein R and R together with the 
guanidine nitrogen to which they are attached form a saturated or 
,0 unsaturated cyclic ring containing at least 2 carbon atoms exclusive of the 
guanidme carbon atom, and wherein said cyclic ring may be subsUtuted 
with one or more alkyl groups of 1-6 carbon atoms, carbocyclic aryl or at 
least 6 carbon atoms, cycloalkyl groups of 3-12 carbon atoms, or 1-2 fused 
aromatic rings; and pharmaceutical* acceptable salts thereof. Specifically 
15 preferred compounds of Formula XI include N,N--di(m-ethylphenyl)-2- 

iminodazolidine; N ,N'-bis-(4-tert-butylphenyl)-2-immopyrimidazolidine; N,N'- 
bis-(4- P entylphenyl)-2-intinopyrimidazolidme;N,N--bis-(4-hexylphen^ 
iminopyrimidazolidine; N,N'-bis-(naphthyl)-2-iminopyrimida Z olidine; N,N'- 
bis-(5-acenaphthyl)-2-iminopyrimidazolidine;N,N'-bis-(tetraUnyl)-2- 

20 iminopyrimidazolidine . 

A further group of compounds preferred for use as compound 2) in 
accordance with the invention are compounds of the following Formula XII: 




xn 



R 



25 wherein: 

R is hydrogen, C 2 -C 6 acyl, d-Ca alkyl, aryl, C-C* alkoxycarbonyl, < 
Cio aralkyl, C 2 -C 6 alkenyl, C 3 -C 15 dialkylaminoalkyl, C,-C 6 hydroxyalkyl, ( 
C 6 alkynyl, C 3 -C 15 trialkylsilyl, C<-C 10 alkylcycloalkyl, or C 3 -C 6 cycloalkyl; 
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R 1 hydrogen, Ci-C 6 alkyl, C 2 -C 6 alkenyl, C 7 -C 10 aralkyl, Ci-Ce alkoxy, 
C1-C6 alkylamino, or C3-C15 dialkylaminoalkyl; 

X and Y are independently selected from the group consisting of a 
halogen such as chloro, fluoro, bromo, iodo, C]-C 6 alkoxy, C 2 -C 6 
5 dialkoxymethyl, Ci-Ce alkyl, cyano, C3-C15 dialkylaminoalkyl, carboxy, 

carboxamido, Ci-Ce haloalkyl, e.g. trifluoromethyl; Ci-Ce haloalkylthio, allyl, 
aralkyl, C 3 -Ce cycloalkyl, aroyl, aralkoxy, C2-C6 acyl, aryl, substituted aryl, 
heteroaryl, substituted heteroaryl, C 3 -C 6 heterocycloalkyl, Ci-C 6 alkylthio, 
Ci-C 6 alkylsulfonyl, Ci-Ce haloalkylsulfonyl, Ci-C 6 alkylsulfinyl, Ci-C 6 
10 haloalkylsulfinyl, arylthio, Ci-C 6 haloalkoxy, amino, Ci-Ce alkylamino, C 2 - 
C15 dialkylamino, hydroxy, carbamoyl, Ci-Ce N-alkylcarbamoyl, C2-C15 N,N- 
dialkylcarbamoyl, nitro and C2-C15 dialkylsulfamoyl; 
Z represents a group selected from 

^ v H v R 3 v v H 

/ / n h/ s h / v oh/ W 

wherein R 2 is hydrogen, Ci-Ce alkyl, C2-C6 alkenyl, aralkyl, C4-C15 
dialkylaminoalkyl, heterocycloalkyl, C2-C6 acyl, aroyl, or aralkanoyl, and R 3 
is Ci-Ce alkyl, C2-C6 alkenyl, phenyl, aralkyl or C3-C15 dialkylaminoalkyl; 
and 

n is an integer selected from 0 (X or Y is hydrogen, respectively), 1, 2, 
3 or 4, or a pharmaceutical^ acceptable salt thereof. The compounds 
having Formula (XII) above may exist in racemic form or in the optically 
active stereoisomeric form. With respect to Formula XII, typical Ci-C 6 alkyl 
groups include methyl, ethyl, n-propyl, i-propyl, n-butyl t-butyl, i-butyl, 
pentyl, i-pentyl and hexyl groups; typical C2-C6 acyl groups include acetyl, 
propanoyl, i-propanoyl, butanoyl, s-butanoyl, pentanoyl and hexanoyl; 
typical aryl groups include phenyl, naphthyl, phenanthryl and anthracyl; 
typical Ci-Ce alkoxycarbonyl groups include carbonyl substituted by 
methoxy, ethoxy, propanoxy, i-propanoxy, n-butanoxy, t-butanoxy, i- 
butanoxy, petanoxy and hexanoxy; typical aralkyl groups include the above- 
listed Ci-Ce alkyl groups substituted by phenyl, naphthyl, phenanthryl and 
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anthracyl groups, e.g. benzyl, phenethyl, phenylpropyl, phenylisopropyl and 
phenylbutyl; typical C 2 -C 6 alkenyl groups include vinyl, allyl, 2-butenyl, 2- 
pentenyl and 2-hexenyl groups; typical C 2 -Ce alkynyl groups include ethynyl 
and proparyl groups; typical halo include fluoro, chloro, bromo and iodo; 
5 typical aroyl include carbonyl substituted by phenyl, naphthyl, phenanthryl 
and anthracyl; typical aralkanoyl groups include carbonyl substituted by 
the above-listed aralkyl groups; typical aralkoxy groups include the above- 
listed d-C* alkoxy groups substituted by phenyl, naphthyl, phenanthyl and 
anthracyl groups; typical substituted aryl groups include the above-listed 
10 aryl groups substituted by halo, hydroxy, amino and the like; typical 
heteroaryl groups include furyl, thienyl, pyrrolyl, thiazolyl, pyridyl, 
pyrimidinyl, pyrizinyl and oxazolyl; typical substituted heteroaryl groups 
include the above-listed heteroaryl groups substituted by halo, Cj-Ce alkyl 
and the like; typical C 5 -C 6 heterocycloalkyl groups include 
15 tetrahydrofuranyl, tetrahydropyranyl, piperidinyl and pyrrolidinyl; typical 
Ca-ds-dialkylaminoalkyl groups include N,N-dimethylaminomethyl, N,N- 
dimethylaminoethyl, N,N-dimethylaminopropyl and N,N- 
dimethylaminobutyl. 

Specifically preferred compounds of Formula XII for use in 
20 accordance with the invention are disclosed in PCT/US92/03554 and 
include (+) and/or (-) 10,5-(iminomethano)-10,l l-dihydro-5H- 
dibenzola,d]cycloheptene; ( + ) and/or (-) 5-methyl-10,5-(iminomethano)- 
10,ll-dihydro-5H-dibenzola,dlcycloheptene; (+) and/or (-) N-methyl-10,5- 
(iminomethano)-10,ll-dihydro-5H-dibenzola,d]cycloheptene; (+) and/or (-) 
25 5-methyl-N-methyl- 10,5-(iminomethano)- 10, 1 l-dihydro-5H- 

dibenzo[a,d]cycloheptene; (-)-3-chloro-5-(iminomethano)- 10, 1 l-dihydro-5H- 
dibenzo-[a,dlcycloheptene; (+) 3-chloro-5-(iminomethano)- 10,1 l-dihydro-5H- 
dibenzo-[a,d]cycloheptene; (-)-N-methyl-3-chloro-5-(iminomethano)- 10,11- 
dihydro-5H-dibenzo-[a,dlcycloheptene;(+)-N-methyl-3-chloro-5- 
30 (iminomethano)-10,l l-dihydro-5H-dibenzo-[a,d]cycloheptene; 3-iodo-5- 

(inimomethano)-10,l l-dihydro-5H-dibenzo-[a,dlcycloheptene; N-methyl-3- 

iodo-5-(iminomethano)- 10,1 l-dihydro-5H-dibenzo-[a,dlcycloheptene; 7- 
methoxy-5-(iminomethano)-10,ll-dihydro-5H-diben Z o-la,dlcycloheptene; 3- 
bromo-5-(iminomethano)-10,l l-dihydro-5H-dibenzo-la,d]cycloheptene; 3- 
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chloro-7-methoxy-5-(iminomethano)- 10, 1 l-dihydro-5H-dibenzo- 
[a,d]cycloheptene; 3-bromo-7-methoxy-5-(iminomethano)- 10, 1 l-dihydro-5H- 
dibenzo-[a,d]cycloheptene; 7-chloro-5-(iminomethano)-10, 1 l-dihydro-5H- 
dibenzo-[a,d]cycloheptene; 3-amino-5-(iminomet±iano)-10, 1 l-dihydro-5H- 
5 dibenzo-[a,d]cycloheptene; 3-bromo-N-methyl-5-(iminomethano)- 10, 11- 
dihydro-5H-dibenzo-[a,d]cycloheptene; 3-bromo-7-methoxy-N-methyl~5- 
(iminomethano)-lO, 1 l-dihydro-5H-dibenzo-[a,d]cycloheptene; (-)-3-fluoro-5- 
(iminomethano)-lO, 1 l-dihydro-5H-dibenzo-[a,d]cycloheptene; (+)-3-fluoro-5- 
(iminomethano) -10, 1 l-dihydro-5H-dibenzo-[a,d]cycloheptene; (-)-N-methyl- 

10 3-fluoro-5-(iminomethano)- 10, 1 l-dihydro-5H-dibenzo-[a,d]cycloheptene; (+)- 
N-methyl-3-fluoro-5-(iminomethano)- 10, 1 1 -dihydro-5H-dibenzo- 
[a,d]cycloheptene; 3-met±ioxy-5- (iminomethano) - 10, 1 l-dihydro-5H-dibenzo- 
[a,d]cycloheptene; 3-nitro- 5- (iminomethano) -10,11 -dihydro- 5H- dibenzo- 
[a,d]cycloheptene; 3 -azido- 5- (iminomethano)- 10, 1 l-dihydro-5H-dibenzo- 

15 [a,d]cycloheptene; 3 - txiflu oromethyl- 5- (iminomethano) - 10, 1 1 -dihydro- 5H- 
dibenzo-[a,d]cycloheptene; N-metJiyl-3-trifluoromet±iyl-5-(iminomethano)- 
10, 1 l-dihydro-5H-dibenzo-[a,d]cycloheptene; 3,7-difluoro-5- 
(iminomethano)- 10, 1 l-dihydro-5H-dibenzo-[a,d]cycloheptene; 3-phenyl-5- 
(iminomethano) - 10, 1 l-dihydro-5H-dibenzo-[a,d]cycloheptene; 3-amino-5- 

20 (iminomethano)- 10, 1 l-dihydro-5H-dibenzo-[a,d]cycloheptene; 8-hydroxy-5- 
(iminomethano)-lO, 1 l-dihydro-5H-dibenzo-[a,d]cycloheptene; 3-hydroxy-5- 
(iminomethano)-lO, 1 l-dihydro-5H-dibenzo-[a,d]cycloheptene; 8-methoxy-5- 
(iminomethano)- 10, 1 l-dihydro-5H-dibenzo-[a,d]cycloheptene; 3-cyano-5- 
(iminomethano)-10,l l-dihydro-5H-dibenzo-[a,d]cycloheptene; and 3- 

25 methylthio- 5- (iminomethano)- 10,11 -dihydro-5H-dibenzo-[a,d]cycloheptene; 
and pharmaceutically acceptable salts thereof. Racemic mixtures and 
optically active isomers of the above compounds are also preferred. 

N,N-disubstituted guanidines are also preferred for use as compound 
2) in accordance with the invention, including compounds of the following 

30 Formula XIII: 



R 



1/ 



N- 



NH 
II 

-C— 



-N; 



R 2 
R 3 



xm 
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wherein: 

R and R 1 are each independently substituted or unsubstituted alkyl 
having from 1 to about 20 carbon atoms, substituted or unsubstituted 
alkenyl having from 2 to about 20 carbon atoms, substituted or 
unsubstituted alkynyl having from 2 to about 20 carbon atoms, substituted 
or unsubstituted alkoxy having from 1 to about 20 carbon atoms, 
substituted or unsubstituted aminoalkyl having 1 to about 20 carbon 
atoms, substituted or unsubstituted alkylthio having from 1 to about 20 
carbon atoms, substituted or unsubstituted alkylsulfmyl having from 1 to 
about 20 carbon atoms, substituted or unsubstituted carbocyclic aryl 
having at least about 5 ring atoms, substituted or unsubstituted aralkyl 
having at least about 5 ring atoms, or a substituted or unsubstituted 
heteroaromatic or heteroalicyclic group having from 1 to 3 rings, 3 to 8 ring 
members in each ring and from 1 to 3 heteroatoms, with at least one of R 
and Ri being carbocyclic aryl, aralkyl, a heteroaromatic group or a 

heterocyclic group; 

R2 and R 3 each being independently selected from the group 
consisting of hydrogen, substituted and unsubstituted alkyl having from 1 
to about 20 carbon atoms, substituted and unsubstituted alkoxy having 
from 1 to about 20 carbon atoms, substituted and unsubstituted alkylthio 
having from 1 to about 20 carbon atoms, substituted and unsubstituted 
alkylsulfmyl having from 1 to about 20 carbon atoms, substituted and 
unsubstituted alkylsulfonyl having from 1 to about 20 carbon atoms, and 
substituted and unsubstituted aminoalkyl; and pharmaceutically acceptable 
salts thereof. A preferred group of compounds of Formula XIII are those 
wherein at least one and more preferably both of R* and R3 are hydrogen, 
i.e. compounds of the formula R(R»)NC(=NH)NH 2 where R and Ri are as 
defined above for Formula XIII. Also preferred is where at least one, or more 
preferably both, of R and R» is substituted or unsubstituted carbocyclic aryl 
or substituted or unsubstituted aralkyl or substituted or unsubstituted 
alkaryl. Preferred compounds of Formula XIII also include those 
compounds having substituents with 1 to about 6 carbon atoms, 
particularly R* and/or R3 groups that have 1 to 6 carbon atoms (where R* 
and/or R3 are other than hydrogen). Particularly preferred R* and R 3 
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substituents of compounds of Formula XIII include unsubstituted alkyl and 
heteroalkyl such as alkoxy, alkylthio, alkylsulfinyl, alkyl sulfonyl and 
aminoalkyl. Preferred R and R 1 groups include substituted and 
unsubstituted acenaphthyl, phenyl, biphenyl, naphthyl, fluorenyl and 
5 benzyl, particularly alkyl-substituted and alkoxy- substituted phenyl and 
benzyl. Particularly preferred R and R 1 groups include straight and 
branched chain Ci-s-alkyl substituted phenyl and benzyl such as tert- 
butylphenyl, tert-butylbenzyl, sec-butylphenyl, sec-butylbenzyl, n- 
butylphenyl, n-butylbenzyl, iso-butylphenyl, iso-butylbenzyl, pentylphenyl, 

10 pentylbenzyl, hexylphenyl, hexylbenzyl and the like; straight and branched 
chain Ci-s-alkoxy (including haloalkoxy, i.e. alkoxy substituted by F, CI, Br 
and/ or I) substituted phenyl and benzyl such as butoxyphenyl, 
butoxybenzyl, pentoxyphenyl, pentoxybenzyl, hexoxyphenyl, hexoxybenzyl, 
trifluoromethoxyphenyl, trifluorobenzyl, fluoro and the like; alkaryl 

15 (including alkoxyaryl) substituted phenyl and benzyl, particularly 
substituted and unsubstituted benzyl and benzyloxy (especially - 
OCH2C6H5). Cycloalkyl and aryl (particularly carbocyclic aiyl) such as 
substituted phenyl, benzyl and naphthyl are also preferred R and R 1 groups 
such as biphenyl, phenylbenzyl (i.e. -CH2C6H4C6H5), cyclohexylphenyl, 

20 cyclohexylbenzyl and the like. Halo (i.e., F, CI, Br and/or I) substituted R 
and R 1 groups are also preferred including halo- substituted phenyl, 
naphthyl and benzyl. Specifically preferred compounds of Fcrmula XIII 
above include N-(4-sec-butylphenyl)-N-benzylguanidine; N-(S-acenaphthyl)- 
N-benzylguanidine; N-(3-acenaphthyl)-N-benzylguanidine; N-(5- 

25 acenaphthyl)-N-(4-isopropylbenzyl)guanidine; N-(3-acenaphthyl)-N-(4- 
isopropylbenzyl)guanidine; N-(4-cyclohexylphenyl)-N-(4- 
isopropylbenzyl)guanidine; N-(4-cyclohexylphenyl)-N-(4-tert- 
butylbenzyl)guanidine; N-(2-fluorenyl)-N-(4-tert-butylbenzyl)guanidine; N-(4- 
sec-butylphenyl)-N-(cinnamylmethylene)guanidine; N-(4-n-butoxyphenyl)-N- 

30 (4-tert-butylbenzyl)guanidine; N-(3-biphenyl)-N-(4-tert- 

butylben2yl)guanidine; N-(5-indanyl)-N-(4-tert-butylbenzyl)guanidine; N-(3- 
txifluoromet±ioxyphenyl)-N-(4-tert-butylbenzyl)guariidine; N-(4-sec- 
butylphenyl)-N-(4-tert-butylbenzyl)guanidine; N-(5-acenaphthyl)-N-(4-tert- 
butylbenzyljguanidine; N-(3-acenaphthyl)-N-(4-tert-butylbenzyl)guanidine; 



BNSDCXID: <WO. 99021 45A1_I_> 



WO 99/02145 



PCT/US98/13640 



- 54 - 



N-(methoxy- l-naphthyl)-N-(4-tert-butylbenzyl)guanidine; N-( l-naphthyl)-N- 
(4-tert-butylbenzyl) guanidine; N-(3-iodophenyl)-N-(4-tert- 
butylbenzyl)guanidine; N-(4-chloro- l-naphthyl)-N- 
(4-tert-benzyl)guanidine; N-(4-tert-butylphenyl)-N-(4-tert- 
5 butylbenzyl)guanidine; N-(4-iodophenyl)-N-(4-tert-butylbenzyl)guanidine; N- 
( 1 -naphthylmethyl)-N-(4-tert- 

butylbenzyl)guanidine; N-(5-acenaphthyl)-N-(3-phenoxybenzyl)guanidine; N- 
(3-trifluoromethylphenyl)-N-(4-tert-butylbenzyl)guanidine; N-(3- 

methylthiophenyl)- 
10 N-(4-tert-butylbenzyl)guanidine; N-(5-acenaphthyl)-N-(3-2- 

iodobenzyl)guanidine; N-(5-acenaphthyl)-N-(cinnamyl)guanidine; N-(5- 
acenaphthyl)-N-(4-iodobenzyl)guanidine; N-(5-acenaphthyl)-N-(4- 
trifiuoromethoxybenzyl)guanidine; and pharmaceutical^ acceptable salts 
thereof. Such compounds are disclosed in International Application 
15 PCT/US95/01536, incorporated herein by reference. 

A still further group of preferred compounds for use in the present 
methods are guanidines having a substituent of substituted or 
unsubstituted fluorenyl, phenanthracenyl, anthracenyl and fluoranthenyl, 
including compounds of the Formulae I, II or III above and having at least 
20 one guanidine substituent of substituted or unsubstituted fluorenyl, 
substituted or unsubstituted phenanthracenyl, substituted or 
unsubstituted anthracenyl and substituted or unsubstituted fluoranthenyl. 
Specifically preferred compounds include N,N , -bis(2-fluorenyl)guanidine; 
N,N'-bis(2-fluorenyl)-N-methylguanidine; N,^^-bis(2-fluorenyl)-N,N•- 
25 dimethylguanidine; N,N-bis(anthracenyl)guanidine; N,N'-bis(anthracenyl)-N- 
methylguanidine; N,N'-bis(anthracenyl)-N,N'-dimethylguanidine; N,N'- 
bis(phenanthracenyl)guanidine;N,N , -bis(phenanthracenyl)-N- 
methylguanidine; N.N'-bistphenanthracenylJ-N^'-mmethylguanidine; N,N'- 
bis(fluoranthenyl)guanidine; N.N'-bislfiuoroanthenylJ-N-methylguanidine; 
30 N,N , -bis(fluoroanthenyl)-N,N , -dimethylguanidine; N-tanthracenylJ-N'-Jl- 
adamantyl)guanidme;N-(anthracenyl)-N'-(l-adamantyl)-N-methylguam 
N-lanthracenylJ-N'-ll-adamantyD-N'-methylguanidine; N-tanthracenyD-N'-ll- 

adamantyl)-N,N'-dimethylguanidine; N-(anthracenyl)-N'-(2- 
adamantyl)guanidme;N-(anthracenyl)-N I -(2-adamantyl)-N-methylguanidm^ 
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N-(anthracenyl)-N , -(2-adamantyl)-N , -methylguanidine; N- (anthracenyl) - N ' - (2 - 
adamantyl)-N,N'-dimethylguanidine; N-(phenanthracenyl)-N*-( 1- 
adamantyl)guanidine; N-(phenanthracenyl)-N'-( l-adamantyl)-N- 
methylguanidine; N-(phenanthracenyl)-N'-( l-adamantyl)-N'- 
5 methylguanidine; N-(phenanth^acenyl)-N'-(l-adamantyl)-N,N , - 

dimethylguanidine; N-(phenanthracenyl)-N'-(2-adamantyl)guanidine; N- 
(phenanthracenyl)-N'-(2-adamantyl)-N"methylguanidine; N- 
(phenanthraccnyl)-N , -(2-adamantyl)-N'-methylguanidine; N- 
(phenanthraccnyl)-N -(2-adaman1yl)-N,N , -dimetJiylguanidine; N-(fluorenyl)- 

10 N'-(l -adamant vljguanidine; N-(fluorenyl)-N r -(l-adamantyl)-N- 

methylguanidine; N-jnuorenylJ-N'-ll-adamantylJ-N'-methylguanidine; N- 
(fluorenyl)-N'-( 1 - ad am an ty 1 ) - N , N' -dimethylgu anidine ; N-(fluorenyl)-N'-(2- 
adamantyl)guanidine; N-(fluorenyl)-N , -(2-adamantyl)-N-methylguanidine; N- 
(fluorenyl)-N'-(2-adamantyl)-N , -methylguanidine; N-(fluorenyl)-N'-(2- 

15 adamantyl)-N,N'-dimet±Lylgu anidine; N-(fluorenyl)-N l - 

(methoxynaphthyl)guanidine; N-(fluorenyl)-N'-(methoxynaphthyl)-N- 
methylgu anidine; N-ffluorenylJ-N'-JmethoxynaphtJiylJ-N'-metliylgu anidine; 
N-tfluorenylJ-N'-tmethoxynaphthylJ-N.N'-dimethylguanidine; and 
pharmaceutically acceptable salts thereof. Such compounds are disclosed 

20 in International Application PCT/US95/01536, incorporated herein by 
reference. 

Further preferred compounds for use as compound 2) in accordance 
with the invention include compounds of the following Formula XIV: 



X -N S <^ XIV 

R 2 X R 3 



25 



wherein R and R 1 are each independently substituted or 
un substituted alkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms, substituted 
or unsubstituted alkynyl having from 2 to about 20 carbon atoms, 
30 substituted or unsubstituted alkoxy having from 1 to about 20 carbon 
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atoms, substituted or unsubstituted aryloxy having from 6 to about 20 
carbon atoms, substituted or unsubstituted aralkoxy having from 6 to about 
20 carbon atoms, substituted or unsubstituted aminoalkyl having 1 to 
about 20 carbon atoms, substituted or unsubstituted alkylthio having from 
5 1 to about 20 carbon atoms, substituted or unsubstituted alkylsulfinyl 
having from 1 to about 20 carbon atoms, substituted or unsubstituted 
alkylsulfonyl having 1 to about 20 carbon atoms, substituted or 
unsubstituted carbocyclic aryl having at least 5 ring atoms, substituted or 
unsubstituted aralkyl having at least 5 ring atoms, or a substituted or 
10 unsubstituted heteroaromatic or heteroalicyclic group having 1 to 3 rings, 3 
to 8 ring members in each ring and 1 to 3 heteroatoms; 

R2 and R3 are each independently hydrogen or a group as defined for 
R and R 1 above, and preferably are each substituted or unsubstituted alkyl, 
alkenyl, alkynyl, alkoxy, aminoalkyl, alkylthio or alkylsulfinyl; or R 1 and R 3 
15 together form a ring having 5 or more ring members; 

n and n' independently are each equal to 1, 2, or 3; 
X and X' are each independently a chemical bond (i.e., a bond 
between the guanidine nitrogen and R or R>), substituted or unsubstituted 
alkylene having from 1 to about 8 carbon atoms, substituted or 
20 unsubstituted alkenylene having from 2 to about 8 carbon atoms, or 

substituted or unsubstituted alkynylene having from 2 to about 8 carbon 
atoms, substituted or unsubstituted heteroalkylene having from 1 to about 
8 carbon atoms, substituted or unsubstituted heteroalkenylene having 2 to 
about 8 carbon atoms, and substituted or unsubstituted heteroalkynylene 
25 having from 2 to about 8 carbon atoms, with at least one X and X being 

other than a bond; and pharmaceutically acceptable salts thereof. Preferred 
compounds of Formula XIV include those where X is substituted or 
unsubstituted alkylene or alkenylene having 1 to about 3 carbon atoms. 
Specifically preferred compounds of Formula XIV include N-5-acenaphthyl- 
30 N'-benzhydrylguaniciine.N-S-acenaphthyl-N'-benzhydryl-N-methylguarudne; 
N-S-acenaphthyl-N'-benzhydryl-N'-methylguamdine-.N-S-acenaphthyl-N'- 

benzhydryl-N,N'-dimethylguanidine; N-3-acenaphthyl-N'- 

benzhydrylguanidme-.N-S-acenaphthyl-N'-benzhydryl-N-methylguanidme; 

N-3-acenaphthyl-N•-benzhydryl-N , -methylguanidine;N-3-acenaphthyl-N•- 
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benzhydryl-N,N'-dimethylguanidine; N-(5-acenaphthyl)-N'-[( 1-naphthyl)- 
methyl]guanidine; N-(5-acenaphthyl)-N'-[( l-naphthyl)-methyl]-N- 
methylguanidine; N-CS-acenaphthylj-N'-K l-naphthyl)-methyl]-N'- 
methylguanidine; N-fS-acenaphthylJ-N^fJ l-naphthyl)-methyl]-N,N'- 
5 dimethylguanidine; N-(5-acenaphthyl)-N'-(l-methyl-2- 

phenoxyethyljguanidine; N-(5-acenaphthyl)-N'-(l-methyl-2-phenoxyethyl)-N- 
methylguanidine; N-(5-acenaphthyl)-N -(l-methyl-2-phenoxyethyl)-N'- 
methylguanidine; N-(5-acenaphthyl)-N'-(l-methyl-2-phenoxyethyl)-N,N - 
dimethylguanidine; N-(5-acenaphthyl)-N'-(l-methyl-2-(4- 

1 0 chlorophenyl)et±iyl)guanidine; N-(5-acenaphthyl)-N'-( l-methyl-2-(4- 

chlorophenyl)ethyl)-N-methylguanidine; N-(5-acenaphthyl)-N f -( l-methyl-2- 
(4-chlorophenyl)et±iyl)-N , -methylguanidine; N-(5-acenaphthyl)-N'-(l-methyl- 
2-(4-chlorophenyl)ethyl)-N,N , -dimethylguanidine; N-fS-acenaphthylJ-N'-f 1 ,2- 
diphenylethyl)guanidine; N-(5-acenaphthyl)-N'-( l,2-diphenylethyl)-N- 

15 methylguanidine; N-(5-acenaphthyl)-N'-(l,2-diphenylethyl)-N'- 

methylguanidine; N-(5-acenaphthyl)-N , -(l,2-diphenylethyl)-N,N , - 
dimethylguanidine; N-(5-acenaphthyl)-N'-(3-phenylpropyl)guanidine; N-(5- 
acenaphthylJ-N'-fS-phenylpropylJ-N-methylguanidine; N-(5-acenaphthyl)-N'- 
(2-methyl-2-phenylethyl)-N'-methylguanidine; N,N'-(sec-butylphenyl)-N'-(2- 

20 phenoxyethyl)guanidine; N,N'-(sec-butylphenyl)-N'-{2-phenoxyethyl)-N- 
methylguanidine; N,N , -(sec-butylphenyl)-N , -(2-phenoxyethyl)-N f - 
methylguanidine; N,N'-(sec-butylphenyl)-N , -(2-phenoxyethyl)-N,N'- 
dimethylguanidine; N-(5-acenaphthyl)-N'-((4-tert-butylphenyl)-(4-sec- 
butylphenyl) -methyl) guanidine; N-(5-acenaphthyl)-N , -((4-tert-butylphenyl)- 

25 (4-sec-butylphenyl)-methyl)-N-methylguanidine; N-(5-acenaphthyl)-N'-((4- 
tert-butylphenyl)-(4-sec-butylphenyl)-methyl)-N'-methylguanidine; N-(5- 
acenaphtJlyl)-N , -((4-tert-butylphenyl)-(4-sec-butylphenyl)-methyl)-N,N , - 
dimethylguanidine; N-(4-butoxyphenyl)-N,N'-bis(4-tert- 
butylbenzyl)guanidine; N-(4-butoxyphenyl)-N,N , -bis(4-tert-butylbenzyl)-N- 

30 methylguanidine; N-(4-butoxyphenyl)-N,N , -bis(4-tert-butylbenzyl)-N*- 

methylguanidine; N-{4-butoxyphenyl)-N,N'-bis(4-tert-butylbenzyl)-N,N , - 
dimethylguanidine; and pharmaceutically acceptable salts of said 
compounds. Such compounds are disclosed in International Application 
PCT/US95/ 01536, incorporated herein by reference. 
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Further preferred compounds for use as compound 2) in accordance 
with the invention are substituted guanidines (including compounds of 
Formulae I, II and III above) that have a phenyl substituent that is ring 
substituted by one or more branched groups such as branched alkyl e.g. 
i sec-butyl or tert-butyl, and/or one or more substituted or unsubstituted 
aralkoxy substituents, particularly substituted or unsubstituted benzyloxy. 
Preferably the phenyl substituent is ring substituted by such branched or 
aryloxy groups at 1, 2 or 3 ring positions. Para-substitution and meta- 
substitution of the phenyl substituent is preferred. Specifically preferred 
D compounds include N,N , -di-(4-sec-butylphenyl)guanidine; N,N , -di-(4-sec- 
butylphenyl)-N-methylguanidine;N ) N'-di-(4-sec-butylphenyl)-N,N < - 
dimethylguanidine;N-(2-naphthyl)-N , -(4-isopropylphenyl)guanidine; N-(2- 
naphthyl)-N , -(4-isopropylphenyl)-N-methylguanidine; N-(2-naphthyl)-N'-(4- 
isopropylphenyl)-N , -methylguanidine;N-(2-naphthyl)-N'-(4-isopropylphenyl)- 

5 N.N'-dimethylguanidine; N,N'-bis(4-tert-butylphenyl)guanidine; N,N'-bis(4- 
tert-butylphenyl)-N-methylguanidine;N,N'-bis(4-tert-butylphenyl)-N'- 
methylguanidine; N,N , -bis(4-tert-butylphenyl)-N,N I -dimethylguanidine; N-(4- 
sec-butylphenyl)-N^(2,3,4-trichlorophenyl)guanidine; N-(4-sec-butylphenyl)- 
N , -(2,3,4-trichlorophenyl)-N-methylguanidine; N-(4-sec-butylphenyl)-N- 

20 (2,3 ) 4-lricWorophenyl)-N , -methylguanidine;N-(4-sec-butylphenyl)-N'-(2,3,4- 
trichlorophenyD-N.N'-dimethylguanidine; N-(4-methoxy-l-naphthyl)-N'- 
(2,3,4-trichlorophenyDguanidine; N-(4-methoxy- l-naphthyl)-N'-(2 > 3,4- 
trichlorophenyl)-N-methylguanidine; N-(4-methoxy- l-naphthyl)-N'-(2,3,4- 
trichlorophenyl)-N'-methylguanidine; N-(4-methoxy- l-naphthyl)-N'-(2,3,4- 

25 tricmorophenyl)-N ) N'-dimethylguanidine;N,N--bis-(4-sec-butylphenyl)-2- 

iminopyrimidazoUdine; N,N'-bis(3-biphenyl)guanidine; N.N'-bisO-biphenyl)- 
N-methylguanidine; N.N'-bistS-biphenylJ-N'-methylguanidine; N,N'-bis(3- 
biphenyl)-N,N*-climethylguanidm^^^ 

N ) N'-di-(3-tert-butylphenyl)-N-methylguammne;N,N , -di-(3-tert-butylphenyl)^ 
30 N Uethylguarudme;N > N , -di-(3-tert-butylphenyl)-N,N--dimethyl^ 
N,N"-bis-(4-methoxy-l-naphthyl)guanidine;N,N , -bis-(4-methoxy-l- 
naphthyl)-N-methylguanidine; N.N'-bis-^-methoxy-l-naphthylJ-N'- 
methylguanidine; N,N , -bis-(4-methoxy- l-naphthyU-N.N'-dimethylguanidine; 
N,N'-bis- (3-sec-butylphenyl)guanidine; N,N'-bis-(3-sec-butylphenyl)-N- 
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methylguanidine; N^'-bis-fS-sec-butylphenylJ-N'-methylguanidine; N,N*-bis- 
(3-sec-butylphenyl)-N,N'-methylguanidine; N,N'-bis(4-n- 

butylphenyl)guanidine; N,N'-bis(4-n-butylphenyl)-N-met±iylguanicline; N,N'- 
bis(4-n-butylphenyl)-N'-methylguanidine; N,N'-bis(4-n-butylphenyl)-N,N'- 
5 dimethylguanidine; N,N'-(sec-butylphenyl)- N'-(n-pentyl)guanidine; N,N f - 
bis(3-benzyloxyphenyl)guanidine; N,N'-bis(3-benzyloxyphenyl)-N- 
methylguanidine; NjN'-bistS-benzyloxyphenylJ-N^N'-dimethylguanidine; N,N'- 
bis(4-benzyloxyphenyl)guanidine; N,N'-bis(4-benzyloxyphenyl)-N- 
methylguanidine; N,N'-bis(4-benzyloxyphenyl)-N,N , -dimethylguanidine; N-(3- 

10 benzyloxyphenyl)-N*-(4-benzyloxyphenyl)guanidine; N- (3-benzyloxyphenyl) - 
N , -(4-benzyloxyphenyl)-N-methylguanidine; N-(3-benzyloxyphenyl)-N'-(4- 
benzyloxyphenyl)-N'-methylguanidine; N-(3-benzyloxyphenyl)-N'-(4- 
benzyloxyphenyl)-N,N'-dimethylguanidine; and pharmaceuticaUy acceptable 
salts of said compounds. Such compounds are disclosed in International 

15 Application PCT/US95/01536, incorporated herein by reference. 

Further preferred for use in combination with an aminoglycoside 
antibiotic in accordance with the invention are substituted indolinyl and 
indolinyl derivative compounds of the following Formula XV: 



20 




XV 



wherein R and R 1 are each independently hydrogen; substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted 
or unsubstituted alkynyl having from 2 to about 20 carbon atoms; 
25 substituted or unsubstituted alkoxy having from 1 to about 20 carbon 

atoms; substituted or unsubstituted alkylthio having from 1 to about 20 
carbon atoms; substituted or unsubstituted aminoalkyl having from 1 to 
about 20 carbon atoms; substituted or unsubstituted alkylsulfinyl having 1 
to about 20 carbon atoms; substituted or unsubstituted alkylsulfonyl 
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having 1 to about 20 carbon atoms; substituted or unsubstituted 
carbocyclic aryl having at least about 6 ring carbon atoms; or a substituted 
or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 3 
rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, with 
5 at least one of R and R 1 being other than hydrogen; 

each R2 and each R> (i.e. substituent of the 4, 5, 6 and 7 aromatic 
ring positions) are each independently hydrogen, halogen, hydroxyl, azido, 
substituted or unsubstituted alkyl having from 1 to about 20 carbon atoms, 
substituted or unsubstituted alkenyl having from 2 to about 20 carbon 
10 atoms, substituted or unsubstituted alkynyl having from 2 to about 20 

carbon atoms, substituted or unsubstituted alkoxy having from 1 to about 
20 carbon atoms, substituted or unsubstituted alkylthio having 1 to about 
20 carbon atoms, substituted or unsubstituted alkylsulfinyl having from 1 
to about 20 carbon atoms, substituted or unsubstituted alkylsulfonyl 
15 having from 1 to about 20 carbon atoms, substituted or unsubstituted 
aminoalkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted carbocyclic aryl having at least about 6 ring carbon atoms, or 
substituted or unsubstituted aralkyl having at least about 6 ring carbon 
atoms; 

X is substituted or unsubstituted methylene (-CH 2 -), -S- (i.e. 3- 
benzothiazolinylcarboximidamide compounds), -O- or substituted or 
unsubstituted -N-, and preferably is substituted or unsubstituted 
methylene; 

m is 0, 1 or 2; n is 0, 1, 2, 3 or 4; and pharmaceutical^ acceptable 

25 salts thereof. 

Also preferred for use in combination with an aminoglycoside 
antibiotic in accordance with the present invention are compounds of the 
following Formula XVI: 



20 




XVI 
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wherein R and R 1 are each independently hydrogen; substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted 
or unsubstituted alkynyl having from 2 to about 20 carbon atoms; 
5 substituted or unsubstituted alkoxy having from 1 to about 20 carbon 
atoms; substituted or unsubstituted alkylthio having from 1 to about 20 
carbon atoms; substituted or unsubstituted aminoalkyl having from 1 to 
about 20 carbon atoms; substituted or unsubstituted alkylsulfinyl having 1 
to about 20 carbon atoms; substituted or unsubstituted alkylsulfonyl 

10 having 1 to about 20 carbon atoms; substituted or unsubstituted 

carbocyclic aryl having at least about 6 ring carbon atoms; or a substituted 
or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 3 
rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms; 

each R 2 (i.e. substituent of the 2 and 3 ring positions) and each R 3 

15 (i.e. substituent of the 5, 6, 7 and 8 aromatic ring positions) are each 
independently hydrogen, halogen, hydroxyl, azido, substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms, substituted 
or unsubstituted alkynyl having from 2 to about 20 carbon atoms, 

20 substituted or unsubstituted alkoxy having from 1 to about 20 carbon 

atoms, substituted or unsubstituted alkylthio having 1 to about 20 carbon 
atoms, substituted or unsubstituted alkylsulfinyl having from 1 to about 20 
carbon atoms, substituted or unsubstituted alkylsulfonyl having from 1 to 
about 20 carbon atoms, substituted or unsubstituted aminoalkyl having 

25 from 1 to about 20 carbon atoms, substituted or unsubstituted carbocyclic 
aryl having at least about 6 ring carbon atoms, or substituted or 
unsubstituted aralkyl having at least about 6 ring carbon atoms; 

X is -O- (i.e. 2,3-benzmorpholinyl compounds), -S- (i.e. 2,3- 
benzthiomorpholinyl compounds), substituted or unsubstituted -N-, or 

30 substituted or unsubstituted methylene (-CH 2 -); 

m and n are each independently 0 (i.e. the available ring are each 
hydrogen-substituted), 1, 2, 3 or 4; and pharmaceutically acceptable salts 
thereof. 
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Further preferred for use in combination with an aminoglycoside 
antibiotic in accordance with the present invention are compounds of the 
following Formula XVII: 

NH 

5 

wherein R and R 1 are each independently hydrogen; substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted 
or unsubstituted alkynyl having from 2 to about 20 carbon atoms; 
10 substituted or unsubstituted alkoxy having from 1 to about 20 carbon 

atoms; substituted or unsubstituted alkylthio having from 1 to about 20 
carbon atoms; substituted or unsubstituted aminoalkyl having from 1 to 
about 20 carbon atoms; substituted or unsubstituted alkylsulfinyl having 1 
to about 20 carbon atoms; substituted or unsubstituted alkylsulfonyl 
15 having 1 to about 20 carbon atoms; substituted or unsubstituted 

carbocyclic aryl having at least about 6 ring carbon atoms; or a substituted 
or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 3 
rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms; 

each R^ (i.e. substituent of the 1 , 3 and 4 tetrahydroisoquinolinyl ring 
20 positions) and each (i.e. substituent of the 5, 6, 7 and 8 

tetrahydroisoquinolinyl ring positions) are each independently hydrogen, 
halogen, hydroxyl, azido, substituted or unsubstituted alkyl having from 1 
to about 20 carbon atoms, substituted or unsubstituted alkenyl having from 
2 to about 20 carbon atoms, substituted or unsubstituted alkynyl having 
from 2 to about 20 carbon atoms, substituted or unsubstituted alkoxy 
having from 1 to about 20 carbon atoms, substituted or unsubstituted 
alkylthio having 1 to about 20 carbon atoms, substituted or unsubstituted 
alkylsulfinyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted alkylsulfonyl having from 1 to about 20 carbon atoms, 
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substituted or unsubstituted aminoalkyl having from 1 to about 20 carbon 
atoms, substituted or unsubstituted carbocyclic aryl having at least about 6 
ring carbon atoms, or substituted or unsubstituted aralkyl having at least 
about 6 ring carbon atoms; 
5 m is 0 (i.e. the 1, 3 and 4 tetrahydroisoquinolinyl ring positions are 

each hydrogen-substituted), 1, 2, 3, 4, 5 or 6; n is 0 (i.e. the 5, 6, 7 and 8 
tetrahydroisoquinolinyl ring positions are each hydrogen-substituted), 1,2, 
3 or 4; and pharmaceutically acceptable salts thereof. 

Further preferred for use in combination with an aminoglycoside 
10 antibiotic in accordance with the present invention are compounds of the 
following Formula XVIII: 




xvm 



wherein R and R 1 are each independently hydrogen; substituted or 
15 unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted 
or unsubstituted alkynyl having from 2 to about 20 carbon atoms; 
substituted or unsubstituted alkoxy having from 1 to about 20 carbon 
atoms; substituted or unsubstituted alkylthio having from 1 to about 20 
20 carbon atoms; substituted or unsubstituted aminoalkyl having from 1 to 

about 20 carbon atoms; substituted or unsubstituted alkylsulfinyl having 1 
to about 20 carbon atoms; substituted or unsubstituted alkylsulfonyl 
having 1 to about 20 carbon atoms; substituted or unsubstituted 
carbocyclic aryl having at least about 6 ring carbon atoms; or a substituted 
25 or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 3 
rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, with 
at least one of R and R 1 being other than hydrogen; 

each R 2 and each R 3 (i.e. substituent of the aromatic positions 3-8) 
are each independently hydrogen, halogen, hydroxyl, azido, substituted or 
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unsubstituted alkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms, substituted 
or unsubstituted alkynyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkoxy having from 1 to about 20 carbon 
5 atoms, substituted or unsubstituted alkylthio having 1 to about 20 carbon 
atoms, substituted or unsubstituted alkylsulfinyl having from 1 to about 20 
carbon atoms, substituted or unsubstituted alkylsulfonyl having from 1 to 
about 20 carbon atoms, substituted or unsubstituted aminoalkyl having 
from 1 to about 20 carbon atoms, substituted or unsubstituted carbocyclic 
10 aryl having at least about 6 ring carbon atoms, or substituted or 
unsubstituted aralkyl having at least about 6 ring carbon atoms; 

m is 0 (i.e. the 2-benz[cd]indolinyl position is hydrogen-substituted), 
1 or 2; and n is 0 (i.e. the available ring are each hydrogen- substituted), 1, 
2, 3, 4, 5 or 6; and pharmaceutically acceptable salts thereof. 
15 Also preferred for use in combination with an aminoglycoside 

antibiotic in accordance with the present invention are compounds of the 
following Formula XIX: 




XIX 



20 



wherein R and R> are each independentiy hydrogen; substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms; substituted 
or unsubstituted alkynyl having from 2 to about 20 carbon atoms; 
substituted or unsubstituted alkoxy having from 1 to about 20 carbon 
25 atoms; substituted or unsubstituted alkylthio having from 1 to about 20 
carbon atoms; substituted or unsubstituted aminoalkyl having from 1 to 
about 20 carbon atoms; substituted or unsubstituted alkylsulfinyl having 1 
to about 20 carbon atoms; substituted or unsubstituted alkylsulfonyl 
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having 1 to about 20 carbon atoms; substituted or unsubstituted 
carbocyclic aryl having at least about 6 ring carbon atoms; or a substituted 
or unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 3 
rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms, with 
5 at least one of R and R 1 being other than hydrogen; 

each R 2 , each R 3 (i.e. substituent of the aromatic positions 1-4) and 
each R 4 (i.e. substituent of the aromatic positions 7-10) are each 
independently hydrogen, halogen, hydroxyl, azido, substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms, substituted or 

10 unsubstituted alkenyl having from 2 to about 20 carbon atoms, substituted 
or unsubstituted alkynyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkoxy having from 1 to about 20 carbon 
atoms, substituted or unsubstituted alkylthio having 1 to about 20 carbon 
atoms, substituted or unsubstituted alkylsulfinyl having from 1 to about 20 

15 carbon atoms, substituted or unsubstituted alkylsulfonyl having from 1 to 
about 20 carbon atoms, substituted or unsubstituted aminoalkyl having 
from 1 to about 20 carbon atoms, substituted or unsubstituted carbocyclic 
aryl having at least about 6 ring carbon atoms, or substituted or 
unsubstituted ar alkyl having at least about 6 ring carbon atoms; 

20 m is 0 (i.e. the 5,6-dihydrophenanthridinyl ring position is hydrogen- 

substituted), 1 or 2; and n and r are each independently 0 (i.e. the ring 
positions are each hydrogen-substituted), 1, 2, 3 or 4; and pbarmaceutically 
acceptable salts thereof. 

Also preferred for use in combination with an aminoglycoside 

25 antibiotic in accordance with the present invention are compounds of the 
following Formula XX: 



(R 2 ): 
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wherein R, R», X, R 2 , R 3 and n are the same as defined above for 
Formula XVI, but where X can also be sulfinyl (i.e.-S(O)-) or sulfonyl (i.e. - 
S(O a )-), and m of Formula XX is an integer equal to 0-6, and preferably m is 
0, 1 or 2; and pharmaceutical^/ acceptable salts thereof. Preferred 
substituents of Formula XVI also will be preferred substituents at 
corresponding positions of compounds of Formula XX. 

Further preferred for use in combination with an aminoglycoside 
antibiotic in accordance with the present invention are compounds of the 
following Formula XXI: 




wherein R, R», R 2 , R 3 and m are the same as defined above for 
Formula XVIII, and n of Formula XXI is an integer equal to 0-9, and 
preferably n is 0, 1 or 2; and pharmaceutically acceptable salts thereof. It 
is understood that an R 3 substituent can be the same or different and may 
be present on either the non-aromatic or aromatic fused ring. Preferred 
substituents of Formula XVIII also will be preferred substituents at 

corresponding positions of compounds of Formula XXI. 

Further preferred for use in combination with an aminoglycoside 

antibiotic in accordance with the present invention are compounds of the 

following Formula XXII: 
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wherein R, R 1 , R 2 , R 3 , n and r are the same as defined above for 
Formula XIX, except R and R 1 each may be hydrogen, although preferably at 
least one of R and R 1 will be other than hydrogen, and m of Formula XXII is 
an integer equal to 0-4, and preferably mis 0, 1 or 2, and the dotted line in 
Formula XXII represents an optional carbon-carbon double bond (endocyclic 
bond); and pharmaceutically acceptable salts thereof. Preferred 
substituents of Formula XIX also will be preferred substituents at 
corresponding positions of compounds of Formula XXII. 

Also preferred for use in combination with an aminoglycoside 
antibiotic in accordance with the present invention are compounds of the 
following Formula XXIII: 




wherein R 2 , R 3 , n and r are the same as defined above for Formula 
15 XIX; R and R 1 are also the same as defined above for Formula XIX, except R 
and R 1 each may be hydrogen, although preferably at least one of R and R 1 
will be other than hydrogen; m of Formula IX is an integer equal to 0-6 (i.e. 
R 2 may be a substituent at any of the available three saturated ring 
positions), and preferably m is 0, 1 or 2. 
-20 For each of Formulae XV through XXIII preferably at least one of R 

and R 1 is a carbocyclic aryl, aralkyl, or heteroaromatic or heteroalicyclic 
group, particularly substituted or unsubstituted phenyl or naphthyl. More 
preferably, for each of Formulae XV through XXIII, R is a carbocyclic aryl, 
heteroaromatic or heteroalicyclic group, and R 1 is a non-axyl group, 
25 particularly hydrogen or substituted or unsubstituted alkyl, alkoxy, 
alkylthio, alkylsulfinyl, alkylsulfonyl, or aminoalkyl. Substituted or 
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unsubstituted phenyl or naphthyl are preferred R groups of Formulae XV 
through XXIII. Generally more preferred Ri groups are hydrogen and 
substituted or unsubstituted alkyl such as substituted or unsubstituted 
alkyl having 1 to about 6 carbon atoms or 1 to about 3 carbon atoms. 
5 Specifically preferred compounds of Formula XV include the 

following: 

N-(4-benzyloxyphenyl)-l-indohnylcarboximidamide; 
N-(4-methoxynaphthyl)-l-indolinylcarboximidamide; 
N-( 1 -naphthyl)- 1-indolinylcarboximidamide; 
10 N-(3,4-dimethoxynaphthyl)- 1 -indolinylcarboximidamide; 
N-(3,4-dichlorophenyl)-l-mdolinylcarboximidamide; 
N-(l-naphthyl)-l-(7-ethyl)-indolinylcarboximidamide; 

N- (2 -naphthyl) - 1 - (7-ethyl) -indolinylcarboximidamide ; 
N-(4-sec-butylphenyl)-l-indolinylcarboximidamide; 

15 N-(2,3-dichlorophenyl)- 1-indolmylcarboximidamide; 
N-(2,3-dimethylphenyl)-l-indoUnylcarboximidamide; 
N-(5,6,7,8-tetrahydro- 1-naphthyl)- 1-indolinylcarboximidamide; 
N-(2-biphenyl) - 1 -indolinylcarboximidamide ; 
N-( 1 -naphthyl)-N-methyl- 1 -indoUnylcarboximidamide; 
20 N-(2-naphthyl) - 1 -indolinylcarboximidamide; 
N-phenyl- 1 -indolinylcarboximidamide; 

N-(2-chlorophenyl)- 1 -indolinylcarboximidamide; 

N-(2-methylphenyl)- 1 -mdolinylcarboximidamide; 

N- (3-methylphenyl) - 1 -indoUnylcarboximidamide; 
25 N-(2,5-dimethylphenyl)- 1 -mdolinylcarboximidamide; 

N-(2,5-dibromophenyl)-l-indolinylcarboximidamide; 

N-(2,5-dichlorophenyl)-l-mdolmylcarboximidamide; 

N-(5-acenaphthyl)- 1 -(5-me1^oxy)-mdolmylcarboximidamide; 

N-(5-acenaphthyl)-l-(5-bromo)-mdoUnylcarboxiniidamide; 

30 N-(2,3-dimethoxyphenyl)- 1 -indolinylcarboximidamide; 

N-methyl-N-(4-sec-butylphenyl)-l-indolinyl-carboximidamide; 
N-(2-tolyl)-l-(3-benzothiazolinyl)-carboximidamide; 

N-5-indanyl- 1-indolinyl-carboximidamide; 
N-(3,4-dimethylphenyl)-l-indolinyl-carboximidamide; 
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N- ( 2 , 3 ,4-txichlorophenyl) - 1 -indolinyl-caxboximidamide ; 

N-(2-naphthyl)- 1 -indolinyl-carboximidamide; 

N-(3-biphenyl)- 1 -indolinyl-carboximidamide; 

N- (8-quinolinyl) - 1 -indolinyl-carboximidamide ; 
5 N-(2-tolyl)- l-(4-methoxyUndolinyl)-carboximidamide; 

N-(2-tolyl)-l-(3-methylindolinyl)-carboximidamide; 

N-(2,4-dichlorophenyl)-l-indolinyl-carboximidamide; 

N-(2-methoxylphenyl)- 1 -indolinyl-carboximidamide; 

N- (2- trifluoromethyl) - 1 -indolinyl-carboximidamide ; 
10 N-(4-methoxynaphthyl)-l-(4-methoxyindolinyl)-carboximidamide; 

N-(4-metho5^aphthyl)-l-(4-chloroindolinyl)-carboximidamide; 

N-(2,4-dimethoxyphenyl)-l-indolinyl-carboximidamide; 

N-(2,4-dimethylphenyl)- 1 -indolinyl-carboximidamide; 

N-(2 ,4-difluorophenyl) - 1 -indolinyl-carboximidamide ; 
1 5 N- (4-methoxy-2 -nitrophenyl) - 1 -indolinyl-carboximidamide; 

N-(4-methoxyphenyl)- 1 -indolinyl-carboximidamide; 

N- (2 , 5-dichlorophenyl) - 1 -indolinyl-carboximidamide ; 

N-(4-chlorophenyl)- 1 -indolinyl-carboximidamide; 

N-( 1-naphthyl)- l-(5-fluoroindolinyl)-carboximidamide; 
20 N-(4,5-dimethylnaphthyl)- 1 -indolinyl-carboximidamide; 

N-(5-acenaphtJiyl)-l-(4-methoxydndolinyl)-carboximidaniide; 

N-6-(benz[cd]indol-2( lH)-one)- 1 -indolinyl-carboximidamide; 

N- (2 ,3 -difluorophenyl) - 1 -indolinyl-carboximidamide ; 

N-(2-(4-methoxy)biphenyl)-l-indolinyl-carboximidamide; 
25 N-(2-tert-butylphenyl)- 1 -indolinyl-carboximidamide; 

N- (3 , 5-dichlorophenyl) - 1 -indolinyl-carboximidamide; 

N-(2-pyrrolylphenyl)- 1 -indolinyl-carboximidamide; 

N-(4-fluorenyl)-l-indolinyl-carboximidamide; 

N-(6-coumarinyl)- 1 -indolinyl-carboximidamide; 
30 N-(3-isopropylphenyl)- 1 -indolinyl-carboximidamide; 

N-(5-methoxynaphthyl)-l-indolinyl-carboximidamide; 

N- (3 - ( 1 H-imidazol- 1 -yl) - 1 -indolinyl-carboximidamide ; 

N-(3-quinolinyl)- 1 -indolinyl-carboximidaniide; 

N-(6-indazole)-l-indolinyl-carboximidamide; 
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N-(2-piperidinylphenyl)-l-indolinyl-carboximidamide; 

N-(2-methylmercapto)phenyl-l-indolinyl-carboximidamide; 

N-(l-methylsulfoxyphenyl)-l-indolinyl-carboximidamide; 

N-(2-naphthyl)- l-(5-fluoroindoUnyl)-carboximidainide; and pharmaceutically 

5 acceptable salts of those compounds. 

N-(l-naphthyl)-l-indolinylcarboximidamide and pharmaceutically 

acceptable salts thereof are particularly preferred compounds of Formula 

XV. 

Specifically preferred compounds of Formula XVI include the 
10 following. 

N-(l-naphthyl)-l-(l,23,4-tetrahydroqumolmyl)carboximidamide; 
N-( 1 -naphthyl)- 1 -(7-trifluoromethyl)-( 1 ,2,3,4- 
tetrahydroqu inolinyl) carboximidamide ; 

N-(l-naphthyl)-l-(7-methyl)-(l,2,3,4-tetrahydroquinolinyl)carboximidamide; 

15 N-(2,5-dibromophenyl)- l-(7-trifluoromethyl)-(l,2,3,4- 
tetrahydroquinolinyl)carboximidamide; 
N-(l-naphthyl)-l-(2-trifluoromethyl)-(l,2,3,4- 
tetrahydroquinolinyl)carboximidamide; 

N-(4-benzyloxyphenyl)- 1-( 1 ,2,3,4-tetrahydroquinolinyl)carboximidamide; 
20 N-(4-methoxynaphthyl)-l-(l,2,3 ) 4-tetrahydroquinoUnyl)carboximidamide; 
N-(3,4-mchlorophenyl)-l-(l,2,3,4-tetrahydroquinolinyl)carboximidamide; 

N- (5-acenaphthyl)- 1 -(5-methoxy)-( 1 ,2 ,3,4- 
tetrahydroquinolinyl)carboximidamide; 
N-(5-acenaphthyl)- l-(5-bromo)-( 1 ,2,3,4- 

25 tetrahydroquinolinyl)carboximidamide; 

N-(l-naphthyl)-l-(7-ethyl)-(l,2,3,4-tetrahydroquinohnyl)carboximidamide; 

N-(4-sec-butylphenyl)-l-(l,2,3,4-tetrahydroqumolmyl)carboxinudamide; 

N-(2,3-dichlorophenyl)-l-(l,2,3 ) 4-tetrahydroqumolmyl)carboxinudanude 

N-(2,3-dimethylphenyl)-lMl,2,3,4-tetrahydroqumoUnyl)carboximidamide; 

30 N-(5,6,7,8-tetrahydro-l-naphthyl)-l-(l,2,3,4- 
tetrahydroqumolmyl)carboximidamide; 

N-(2-biphenyl)- 1-( 1 ,2,3,4-tetrahydroqumolmyl)carboximidamide; 
N-(3-biphenyl)- 1-(1 ,2,3,4-tetrahydroqumoUnyl)carboximidamide; 
N-(l-naphthyl)-l-(l,2,3,4-teu-ahy(iroquinolmyl)carboxirmdamide; 
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N- (2-ethylphenyl)- 1 - ( 1 ,2 ,3 ,4-tetxahydroquinolinyl) carboximidamide; 

N-(3-ethylphenyl)-l-(l,2,3,4-tetrahydroquinolinyl)carboximidamide; 

N-(2,5-dimethylphenyl)- l-( 1 ,2,3,4-tetrahydroquinolinyl)carboximidamide; 

N-(2-chloro-5-ethylphenyl)-l-(7~trifluoromethyl)-( 1,2,3,4- 
5 tetrahydroquinolinyl)carboximidamide; 

N-(2,5-dibromophenyl)- 1-( 1 ,2,3,4-tetxahydroquinolinyl)carboximidamide; 

N - (2 , 5-dichlorophenyl)- 1 - ( 1 ,2 ,3 ,4-tetrahydroquinolinyl)carboximidamide; 

N-(3-methylthiophenyl)- 1-( 1 ,2,3,4-tetrahydroquinolinyl)carboximidamide; 

N-(2,3 - dichlorophenyl) - 1 - ( 1 ,2 ,3 ,4-tetrahydroquinoliny 1) carboximidamide ; 
1 0 N - (2,3-difluorophenyl)- l-( 1 ,2,3,4-tetrahydroquinolinyl)carboximidamide; 

N-( 1 -naphthyl)- l-(6-methyl- 1 ,2,3,4-tetrahydroquinoline)carboximidamide; 

N-( i -naphthyl)-4-(2,3-dihydro[l,4Jbenzothiazinyl)carboximidamide; 

N-( 1 -naphthyl) -4-(2,3-dihydro[ 1 ,4]benzoxazinyl)carboximidamide; 

N - (2 . 5-dibromophenyl) - 1 - [7- [trifluoromethyl) -1,2,3,4- 
1 5 tetrahydroquinolinejcarboximidamide; 

N-( 1 -naphthyl)- 1- (2 -methyl- 1 ,2,3,4-tetrahydroquinolin- 1- 

y 1) carboximidamide ; 

N- (3 -methylthiophenyl) - 1 -( 1 ,2 , 3 ,4-tetxahydroquinolinyl) carboximidamide ; 
N-(2,3-dichlorophenyl)- 1-( l,2,3,4-tetrahydroquinolinyl)carboximidamide; 
20 N-(2,3-difluorophenyl)- 1-( 1 ,2, 3, 4- tetrahydroquinolinyl) carboximidamide; 
N-[2-chloro-5-(trifluoromethyl)phenyl]- 1- (7- (trifluoromethyl)- 1 ,2,3,4- 
tetrahydroquinolinyl) carboximidamide; 

N-(2-fluorophenyl)- 1-( 1 ,2,3,4-tetrahydroquinolinyl)carboximidamide; 
N-(3,4-difluorophenyl)- l-( 1 ,2,3,4-te1xahydroquinolinyl)carboximidamide; 
25 N-(2,4,5-trichlorophenyl)-l-(7-(trifluoromethyl)-l,2,3,4- 
tetr ahy dr oquinolinyl) carboximidamide ; 

N- (3 ,4-dichlorophenyl) - 1 -( 1 ,2 ,3 ,4- tetrahydroquinolinyl) carboximidamide ; 
N-(2-tiifluoromethoxyphenyl)- 1-( 1 ,2,3,4- 
tetrahydroquinolinyl) carboximidamide ; 
30 N-(2-chlorophenyl)- 1-( 1 ,2,3,4-tetrahydroquinolinyl)carboximidamide; 
N-(2,5-dibromophenyl)-4-(2,3-dihydro-6-trifluoromethyl-[l,4]- 
benzo thiazinyl) carboximidamide ; 

N-(2,5-dibromophenyl)-4-(2,3-dihydro-4-oxo-6-trifluoromethyl-[l,4]- 
benzothiazinylj-carboximidamide; 
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N-(2-chloro-5-thiomethylphenyl)- l-(7-trifluoromethyl- 1 ,2,3,4- 
tetrahydroquinolinyljcarboximidamide; 

N-(2-chloro-5-methylthiophenyl)- l-(6-trifluoromethyl- 1,2,3,4- 

tetxahydroquinolinyl) carboximidamide ; 
5 N-(2-chloro-5-sulfinylmethylphenyl)- l-(6-trifluoromethyl- 1,2,3,4- 
tetrahydroquinolinyl) carboximidamide ; 

N-(2-chloro-5-sulfonylmethylphenyl)- l-(6-trifluoromethyl- 1 ,2,3,4- 
tetrahydroquinolinyl)carboximidamide; 
N-(2,5-dibromophenyl)- l-(6-(trifluoromethyl)- 1 ,2,3,4- 
10 tetrahydroquinolinyl]carboximidamide; 

N-(2,5-dimethylphenyl)-l-(l,2,3,4-tetrahydroqumolmyl)carboximidamide; 

N-(2,5-dibromophenyl)-l-(l,2,3,4-tetrahydroqui n oUnyl)carboximidamide; 
N-(2,5-dichlorophenyl)-l-(l,2,3,4-tetrahydroqumolinyl)carboximidamide; 
N-(3,5-mcWorophenyl)-l-(l,2,3,4-tetrahydroqumoUnyl)carboximidamide; 

15 N-(2-chloro-5-thiomethylphenyl)- 1-( 1 ,2,3,4- 
tetrahydroquinoline)carboximidamide; 

N-(2-methylthiophenyl)-l-(l,2,3,4-tetrahydroqumoUnyl)caxboximidamide; 

N-(2-ethoxyphenyl)-l-(l,2,3,4-tetrahydroquinoUnyl)carboximidamide; 

N-(2-fluoro-5-trifluoromethylphenyl)-4-(6-chloro-ll,4]-benzotbiazinyl)- 

20 carboximidamide; 

N-(2-biphenyl)-l-(l,2,3,4-tetrahydroquinoUnyl)carboximidamide; 

N-(2,5-dibromophenyl)-4-(2,3-dihydro-l-dioxo-6-trifluoromethyl)-([l,4]- 
bezothiazinyl)carboximidamide ; 

N-(2-ethylphenyl)-l-(l,2,3,4-tetrahydroqumolmyl)carboximidamide; 
25 N-(8-quinolmyl)- 1-( 1 ,2,3,4-tetrahydroqumolmyl)carboximidamide; 
N-(2-methylsulfonylphenyl)- 1-( 1 ,2,3,4- 
tetrahydroquinoUnyl)carboximidamide; 

N-(2,5-dibromophenyl)-4-(6-chloro-[l,4]-benzothia Z inyl)carboximidamide; 
N-phenyl-l-(l,2,3,4-tetrahydroqumolmyl)carboximidamide; 
30 N-(2-chloro-5-methylthiophenyl)-l-(7-trifluoromethyl-l,2,3,4- 
tetrahydroquinolinyl)-carboximidamide; 
N-(3-trifluoromethoxyphenyl) - 1 - ( 1 ,2 ,3 ,4- 
tetrahydroquinolinyl)carboximidamide; 
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N-(2-trifluoromethoxyphenyl)-N-methyl- 1-( 1 ,2,3,4- 
te trahydroquinoliny 1) carboximidamide ; 
N-(2,3-difluorophenyl)-N-methyM-( 1,2,3,4- 
tetxahydroquinolinyl)carboximidamide; 

N-(2-txmuorometJioxyphenyl)-l-(6-trinuoromethyl-l,2,3,4- 

tetxahydroquinolinyl)-carboximidamide; 

N-(l-naphthyl)-4-(6-chloro-2,3-dihydro-(l,4]- 

benzo thiazinyl) carboximidamide ; 

N-(5-acenaphthyl)-4-(2,3-dihydro-^ 

N-(2,3-difluorophenyl)-N-methyl-4-(2,3-dihydro-[ 1 ,4]- 
benzo thiazinyl) carboxiinidamide ; 

N-(l-naphthyl)-4-(6-trifluoromethyl-2,3-dihydro-[l,41- 
benzothiazinyljcarboximidamide; 

N.(5,6,7,8-tetrahydro-l-naphthyl)-4-(2,3-dihydro-[l,4]- 
benzo thiazinyl) carboximidamide ; 

N-(3-biphenyl)-4-(2,3-dihydro-[ 1 ,4]-benzothiazinyl)carboximidamide; 
N-(2-naphthyl)-4-(2,3-dihydro-[ 1 ,4]-benzothiazinyl)carboximidamide; 
N.(3,5-dichlorophenyl)-4-(2,3-dihydro-[ 1 ,4]-benzothiazinyl)carboximidamide; 
N-(2,3-dmuorophenyl)-4-(2,3-dihydro-(l,4]-benzothiazinyl)carbo 
N-( l-naphthyl)-4-(2,3-dihydro-6-trifluoromet±iylben2:o[ 1 ,4]- 1-oxo- 
thiazinyl) carboximidamide ; 

N-(2,5-dibromophenyl)- l-(7-t^ 

carboximidamide; and pharmaceutical^ acceptable salts thereof. 

Particularly preferred compounds of Formula XVI include the 
following structure and pharmaceutical^ acceptable salts thereof: 




Br CF 3 
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Specifically preferred compounds of Formula XVII include the 
following: 

N-(l-naphthyl)- 1 -( 1 ,2,3,4-tetrahydroisoquinolinyl)carboximidamide; 
N-(l-naphthyl)- l-(7-trifluoromethyl)-( 1 ,2,3,4- 
5 tetr ahy droisoquinolinyl) carboximidamide ; 
N-(l-naphthyl)- 1 -(7 -methyl) -( 1 ,2,3,4- 
tetrahydroisoquinolinyl)carboximidainide; 
N-(2,5-dibromophenyl)-l-(7-trifluoromethyl)-(l,2,3,4- 

tetrahydroisoquinolinyl)carboximidamide; 
10 N-( 1-naphthyl)- l-(2-trifluoromethyl)-( 1 ,2,3,4- 
tetrahydroisoquinolinyl)carboximidamide; 

N-(4-ben^loxyphenyl)-l-(l,2,3,4-tetrahydroisoqumohnyl)carboximidamide; 
N-(4-methoxynaphthyl)-l-(l,2,3,4-tetxahydroisoqumoHnyl)carboxinfidamide; 
N-(3,4-dichlorophenyl)-l-(l,2,3,4-tetrahydroisoquinolinyl)carboximidamide; 
15 N-(5-acenaphthyl)- l-(5-methoxy)-(l ,2,3,4- 
tetrahydroisoquinolinyl)carboximidamide; 
N-(5-acenaphthyl)- l-(5-bromo)-(l ,2,3,4- 
tetxahydroisoquinofinyl)carboximidamide; 
N-(l-naphthyl)-l-(7-ethyl)-(l,2,3,4- 
20 tetrahydroisoquinolinyl)carboximidamide; 

N-(4-sec-butylphenyl)- 1-( 1 ,2,3,4-tetrahychoisoquinolinyl)carboximidamide; 
N-(2,3-dichlorophenyl)-l-(l,2,3,4-tetrahydroisoquinolinyl)carboximidamide; 
N-(2,3-dimethylphenyl)- 1-( 1 ,2,3,4-tetrahyclroisoqumolinyl)carboximidamide; 
N- (5 ,6 ,7 ,8-tetrahydro- 1 -naphthyl) - 1 - ( 1 ,2 ,3 ,4- 
25 tetrahydroisoquinolinyl)carboximidamide; 

N-(2-biphenyl)-l-(l,2,3,4-tetrahydroisoquinolmyl)carboximidamide; 
N-(3-biphenyl)- 1-( 1 ,2,3,4-tetrahydroisoqumolinyl)carboximidamide; 
N-( 1-naphthyl)- 1 -( 1 ,2,3,4-tetrahydroisoqumolmyl)carboximidamide; 
N-(2-ethylphenyl)-l-(l,2,3,4-te1xahydroisoquinohnyl)carboximidamide; 
30 N-(3-ethylphenyl)-l-(l,2,3,4-tetrahydroisoqumolmyl)carboximidamide; 

N-(2 ,5-dimethylphenyl)- 1 -( 1 ,2,3 ,4-tetrahydroisoqumolinyl)carboximidamide; 

N-(2-chloro-5-ethylphenyl)-l-(7-trifluoromethyl)-(l,2,3,4- 

tetrahyaroisoqumolmyl)carboximidamide; 

N-(2,5-dibromophenyl)-l-(l,2,3,4-tetrahydroisoqumolmyl)carboxinudarnide; 
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N-(2,5-dichlorophenyl)- 1-( 1 ,2,3,4-tetrahydroisoquinolinyl)carboximidamide; 
N-(3-met±iylthiophenyl)- 1-( l,2,3,4-tetrahydroisoquinolinyl)carboximidamide; 
N- (2 , 3 - dichlorophenyl) - 1 - ( 1 ,2 ,3 ,4- tetrahydroisoquinolinyl) carboximidamide ; 
N-(2,3-difluorophenyl)- 1-( 1 ^^^-tetrahydroisoquinolinyljcarboximidamide; 
5 and pharmaceutically acceptable salts of said compounds. 

Specifically preferred compounds of Formula XVIII include the 
following: 

N-(3-biphenyl)- 1 -(benz[cd]indolinyl)carboximidamide; 

N-( 1-naphthyl)- l-(benz[cd]indolinyl)carboximidamide; 
10 N - ( 2 -methylpheny 1) - 1 - (benz[cd]indolinyl) carboximidamide ; 

N-(2,3-dimethylphenyl)-l-(benz[cd]indolinyl)carboximidamide; 

N-(2,5-dimethylphenyl)-l-(benz[cd]indoUnyl)carboximidamide; 

N-(4-benzylo3^henyl)-l-(benz[cd]indolinyl)carboximidamide; 

N-(4-methoxynaphthyl)- 1 -(benz[cd]indolinyl)carboximidamide; 
15 N-(3 ,4-dichlorophenyl)- 1 -(benz[cd]indolinyl)carboximidamide; 

N-(S-acenaphthyl)- l-(5-methoxy)- l-(benz[cd]indolinyl) carboximidamide; 

N-(5-acenaphthyl)-l-(5-bromo)-(benz[cd]indolinyl)carboximidamide; 

N-( 1-naphthyl)- l-(7-ethyl)-(benz[cd]indolinyl)carboximidamide; 

N-(4-sec-butylphenyl)- 1 -(benz[cd]indolinyl)carboximidamide; 
20 N-(2,3-dichlorophenyl)-l-(benz[cd]indolinyl)carboximidamide; 

N-(3-methylphenyl)-l-(benz[cd]indolinyl)carboximidamide; 

N-(5,6,7,8-tetrahydro- 1-naphthyl)- l-(benz[cd]indolinyl)carboximidainide; 

N-(2-biphenyl)-l-(benz[cd]indolinyl)carboxiniidamide; 

N-( 1-naphthyl)- l-(7-trifluorome1hyl)-(benz[cd]indolinyl)carboximidaimde; 
25 N-(3-ethylphenyl)- 1 -(benz[cd]indolinyl) carboximidamide; 

N- (2 , 5- dibromophenyl) - 1 - (benz[cd]indolinyl)carboximidamide ; 

N- (2 , 5-dichlorophenyl) - 1 - (benz[cd]indolinyl)carboximidamide; 

N- (2-ethylphenyl) - ( 1 -benz[cd]indolinyl) carboximidamide ; 

N- (2 -methoxyphenyl) - ( 1 -benz[cd]indolinyl)carboximidamide ; 
30 N-(2-biphenyl)-( l-benz[cd]indolinyl)carboximidamide; 

N-(2-chlorophenyl)-(l-benz[cd]indolinyl)carboximidamide; 

N- (2 ,4-dimethoxyphenyl) »( 1 -benz[cd]indolinyl) carboximidamide ; 

N-(2,4-dichlorophenyl)-(l-benz[cd]indoUnyl)carboximidamide; 

N-(4-fluoro-2-methylphenyl)-(l-benz[cd]indolinyl)carboximidamide; 
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N-(2,3-dichlorophenyl)-(l-benz[cd]indoUnyl)carboximidamide; 
N-(3-methylmercaptophenyl)-(l-benz[cd]indolinyl)carboximidamide; 
N-(3-bromophenyl)-(l-benz[cd]indolinyl)carboxiiiiidainide; 
N-(3-methylcarboxylphenyl)-(l-benz[cd]indoUnyl)carboximidamide; 
and pharmaceutically acceptable salts of said compounds. 

N-(2-methylphenyl)- 1 -(benz[cd]indolinyl) carboximidamide and 
pharmaceutically acceptable salts thereof are particularly preferred 
compound of Formula XVIII. 

Specifically preferred compounds of Formula XIX include the 

following: 

N- ( 1 -naphthyl) - 1 - (5 ,6-dihydrophenanthridinyl) carboximidamide ; 
N-(4-benzyloxyphenyl)- 1 -(5,6-dihydrophenanthridinyl)carboximidamide; 
N-(4-methaxynaphthyl)-l-(5^ 

N-(3 ,4-dichlorophenyl)- 1 - (5 ,6-dihydrophenanthridinyl)carboximidamide; 

N-(5-acenaphthyl)-l-(5-methoxy)-l-(5,6- 

dihydrophenanthridinyl)carboximidamide; 

N-(5-acenaphthyl)-l-(5-bromo)-(5,6- 

dihy drophenanthridinyl) carboximidamide ; 

N-( 1 -naphthyl)- l-(7-e1±iyl)-(5,6-dihydrophenanthridinyl)carboximidamide; 
N-(4-sec-butylphenyl)- 1 -(5,6-dihydrophenanthridinyl)carboximidamide; 
N-(2 ,3-dichlorophenyl)- l-(5,6-dihydrophenanthridinyl)carboximidamide; 
N-(2,3-dimethylphenyl)-l-(5,6-dihydrophenanthridinyl)carboximidamide; 

N-(5,6,7,8-tetrahydro- 1 -naphthyl)- 1-(5,6- 
dihydrophenan1±iridinyl)carboximidainide; 

N-(2-biphenyl)-l-(5,6-dihydrophenanthridinyl)carboximidainide; 
N-(3-biphenyl)-l-(5,6-dihydrophenanthridinyl)carboximidamide; 
N-(l -naphthyl)- 1 -(5,6-dihydrophenanthridinyl)carboxiimdamide; 
N-( 1 -naphthyl)- 1 -(7-trifluoromethyl)-(5,6- 
dihydrophenanthridinyl)carboximidamide; 

N-(2-methylphenyl)- 1 -(5,6-dihydrophenanthridinyl)carboximidamide; 

N-(3-etliylphenyl)-l-(5,6-dmydrophenanthridinyl)carboximidamide; 

N-(2,5-dimethylphenyl)-l-(5,6-dihydrophe 

N-(2-ethylphenyl)- 1 -(5,6-dihydrophenantiiridinyl)carboximidamide; 
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N-(2,5-dibromophenyl)-2,3,4,5-tetrahydro-[l,5]-benzothiazepin-5- 
yl) carboximidamide ; 

N-(2,5-dibromophenyl)-(l-oxo-2,3,4,5-tetrahydro-[l,5]-benzothiazepin--5- 
yljcarboximidamide; and pharmaceutically acceptable salts of said 
5 compounds. 

Specifically preferred compounds of Formula XXI include the 
following: 

N-(4-methoxynaphthyl)-l-(2a,3,4,5-tetrahydrobenz[cd]indolinyl)- 
carboximidamide ; 

10 N-(5-acenaphthyl)-l-(2a,3,4,5-tetrahydrobenz[cd]indolinyl)- 
carboximidamide ; 

N-(4,5-dimethylnaphthyl)-l-(2a,3,4,5-tetrahydrobenz[cd]indolinyl)- 
carboximidamide ; 

N-(3,5-dichlorophenyl)-l-(2a,3,4,5-tetrahydrobenz[cd]indolinyl)- 
15 carboximidamide; and pharmaceutically acceptable salts thereof. 

Specifically preferred compounds of Formulae XXII and XXIII include 
the following: 

l-(5,6, 1 1 , 12-tetrahydrodibenz[b,f]azocin)-carboximidamide; 
N-(4*-sec-butylphenyl)- 1-(5,6, 11,12- 
20 tetrahydrodibenz[b,f]azocin)carboximidamide; 
l-(dibenz[b,f]azepinyl)carboximidamide; 

l-( 10, 1 l-dihydro-[5H]-dibenz[b,f|azepinyl)carboximidamide; 
N-(l-napht±iyl)-l-(dibenz[b,f]azepinyl)carboxiinidamide; 
N-(4-butoxyphenyl)- l-(dibenz[b,f]azepinyl)carboximidamide; and 
25 pharmaceutically acceptable salts thereof. 

Additional preferred compounds for use in combination with an 
aminoglycoside antibiotic include imine-substituted compounds of the 
following Formula XXIV: 
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(CHa)/ ^(CH 2 ) n XXIV 
N 

H 2 N^^NH 
wherein Z is sulfur, oxygen, carbon or nitrogen; 

m and n are each independently an integer from 0 to 4, and the sum 
5 of m and n is at least 2, preferably is 3, 4, 5 or 6, more preferably 3, 4 or 5; 

each X is independently substituted or unsubstituted alkyl preferably 
having from 1 to about 20 carbon atoms; substituted or unsubstituted 
alkylsilyl preferably having 1 to about 20 carbon atoms and 1 or more Si 
atoms; substituted or unsubstituted alkenyl preferably having from 2 to 
10 about 20 carbon atoms; substituted or unsubstituted alkynyl preferably 
having from 2 to about 20 carbon atoms; substituted or unsubstituted 
alkoxy preferably having from 1 to about 20 carbon atoms, including 
haloalkoxy; substituted or unsubstituted alkylthio preferably having from 1 
to about 20 carbon atoms; substituted or unsubstituted alkylamino 
15 preferably having from 1 to about 20 carbon atoms; substituted or 

unsubstituted alkylsulfinyl preferably having 1 to about 20 carbon atoms; 
substituted or unsubstituted alkylsulfonyl preferably having 1 to about 20 
carbon atoms; substituted or unsubstituted carbocyclic aryl preferably 
having at least about 6 ring carbon atoms; substituted or unsubstituted 
20 aralkyl preferably having from 7 to about 18 carbons; or a substituted or 
unsubstituted heteroaromatic or heteroalicyclic group having from 1 to 3 
rings, 3 to 8 ring members in each ring and from 1 to 3 hetero atoms; 

p is an integer equal to 0 (where the ring is substituted only by the 
depicted-C(=NH)NH 2 substituent) to 14, more typically from 0 to about 4; 
25 and pharmaceutically acceptable salts thereof. 

In Formula XXIV, substituted or unsubstituted methylene (-CH 2 -) is a 
generally preferred Z ring member. Generally preferred X groups include 
substituted and unsubstituted alkyl, substituted and unsubstituted 
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alkylsilyl, substituted and unsubstituted alkenyl, substituted and 
unsubstituted alkynyl, substituted and unsubstituted alkylthio, substituted 
and unsubstituted alkylamino, substituted and unsubstituted alkylsulfinyl, 
substituted and unsubstituted alkylsulfonyl, substituted and unsubstituted 
5 aralkyl, substituted and unsubstituted carbocyclic aryl, and substituted and 
unsubstituted heteroaromatic or heteroalicyclic groups. 

In Formula XXIV, particularly preferred X groups included 
substituted and unsubstituted alkyl and substituted and unsubstituted 
carbocyclic aryl, particularly substituted and unsubstituted naphthyl or 

10 phenyl such as naphthyl or phenyl substituted by alkyl or haloalkyl having 
1 to about 6 carbons, halogen, alkylthio, particularly alkylthio having 1 to 
about 6 carbon atoms such as methylthio and ethylthio, and alkylsilyl 
preferably having 1 to about 15 carbon atoms. 

It is understood that the imine-substituted ring nitrogen shown in 

15 the above Formula XXIV generally would not be substituted by an X group. 
It is further understood that the ring methylene (CH 2 ) groups (which include 
Z where Z is carbon) of the above Formula XXIV will include only a single 
hydrogen if the methylene unit is mono- substituted by an X group, i.e. the 
methylene unit will be (CHX), or the methylene unit will contain no 

20 hydrogens if di- substituted by X groups, i.e. the methylene unit will be 

(CXX). It is also understood the range of p values will depend in part on the 
sum of m and n as well as the valence of the Z ring substituent. Thus, for 
example, if the sum of m and n is 4 and without limitation on the Z ring 
member, p will be an integer of from 0 to 10, but if Z is specified to be 

25 oxygen, then p will be an integer of from 0 to 8, or if Z is nitrogen then p will 
be an integer of from 0 to 10. 

Generally preferred compounds of Formula XXIV include six-member 
ring compounds (i.e. where the sum of m and n above is four), particularly 
compounds of the following Formula XXIVa: 
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(X)p ' XXIVa 



wherein for Formula XXIVa, Z and X are each the same as defined 
above for Formula XXIV; p' is an integer of from 0 (where the ring is 
substituted only by the -C(=NH)NH 2 substituent) to 10, more typically from 
0 to about 4; and pharmaceutical^ acceptable salts thereof. 

Particularly preferred compounds of Formula XXIV are substituted 
piperidines of the following Formula XXIVb: 



10 



^ XXIVb 



HoN'^NH 



wherein X is the same as defined above for Formula XXIV; p" is an 
integer of from 0 (where the ring is substituted only by the depicted imine) 
to 10, more typically from 0 to about 4; and pharmaceutical^ acceptable 
salts thereof. 

1 5 Preferred compounds of the invention have at least two ring 

substituents (p>2 in Formula XXTV), particularly 2,6-substituted 
compounds of Formula XXIVa, such as the following substituted piperidine 
compounds of Formula XXIVc: 



XXIVc 
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wherein W and Y are each independently substituted or 
unsubstituted alkyl preferably having from 1 to about 20 carbon atoms; 
substituted or unsubstituted alkylsilyl preferably having 1 to about 20 
carbon atoms and 1 or more Si atoms; substituted or unsubstituted alkenyl 
5 preferably having from 2 to about 20 carbon atoms; substituted or 

unsubstituted alkynyl preferably having from 2 to about 20 carbon atoms; 
substituted or unsubstituted alkoxy preferably having from 1 to about 20 
carbon atoms, including haloalkoxy; substituted or unsubstituted alkylthio 
preferably having from 1 to about 20 carbon atoms; substituted or 

10 unsubstituted aminoalkyl preferably having from 1 to about 20 carbon 
atoms; substituted or unsubstituted alkylsulfinyl preferably having 1 to 
about 20 carbon atoms; substituted or unsubstituted alkylsulfonyl 
preferably having 1 to about 20 carbon atoms; substituted or unsubstituted 
carbocyclic aiyl preferably having at least about 6 ring carbon atoms; 

15 substituted or unsubstituted aralkyl preferably having from 7 to about 18 
carbon atoms; or a substituted or unsubstituted heteroaromatic or 
heteroalicyclic group having from 1 to 3 rings, 3 to 8 ring members in each 
ring and from 1 to 3 hetero atoms; and pharmaceutically acceptable salts 
thereof. 

20 In Formula XXIVc, generally preferred W and Y groups include 

substituted and unsubstituted alkyl, substituted and unsubstituted 
alkylsilyl, substituted and unsubstituted alkenyl, substituted and 
unsubstituted alkynyl, substituted and unsubstituted alkylthio, substituted 
and unsubstituted alkylamino, substituted and unsubstituted alkylsulfinyl, 

25 substituted and unsubstituted alkylsulfonyl, substituted and unsubstituted 
aralkyl, substituted and unsubstituted carbocyclic aryl, and substituted and 
unsubstituted heteroaromatic or heteroalicyclic groups. 

In Formula XXIVc, particularly preferred W and Y groups included 
substituted and unsubstituted alkyl and substituted and unsubstituted 

30 carbocyclic aryl, particularly substituted and unsubstituted naphthyl or 

phenyl such as naphthyl or phenyl substituted by alkyl or haloalkyl having 
1 to about 6 carbons, halogen, alkylthio, particularly alkylthio having 1 to 
about 6 carbon atoms such as methylthio, and alkylsilyl preferably having 1 
to about 15 carbon atoms. 
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5 



Further preferred for use in combination with an aminoglycoside 
antibiotic are imine-substituted compounds that are substituted by a group 
other than hydrogen on the imine or adjacent non-cyclic nitrogen. Preferred 
are compounds of the following Formula XXV: 

(CH 2 )/ /(CH2) n XXV 



15 



20 




R 1 ' 



wherein in Formula XXV, Z, X, p, m and n are the same as defined 
above for Formula I; R, R' and R^ are each independently hydrogen; 
hydroxy; substituted or unsubstituted alkanoyl having from 1 to about 20 
10 carbon atoms; substituted or unsubstituted alkanoyloxy having from 1 to 
about 20 carbon atoms; substituted or unsubstituted alkyl preferably 
having from 1 to about 20 carbon atoms; substituted or unsubstituted 
alkenyl preferably having from 2 to about 20 carbon atoms; substituted or 
unsubstituted alkynyl preferably having from 2 to about 20 carbon atoms; 
substituted or unsubstituted alkoxy preferably having from 1 to about 20 
carbon atoms; substituted or unsubstituted alkylthio preferably having from 
1 to about 20 carbon atoms; substituted or unsubstituted alkylamino 
preferably having from 1 to about 20 carbon atoms; substituted or 
unsubstituted alkylsulfinyl preferably having 1 to about 20 carbon atoms; 
substituted or unsubstituted alkylsulfonyl preferably having 1 to about 20 
carbon atoms; substituted or unsubstituted carbocyclic aryl having at least 
about 6 ring carbon atoms; or a substituted or unsubstituted 
heteroaromatic or heteroalicyclic group having from 1 to 3 rings, 3 to 8 ring 
members in each ring and from 1 to 3 hetero atoms, with at least one of R, 
Ri and R* being other than hydrogen; and pharmaceuticaUy acceptable salts 
thereof. 
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Preferred compounds of Formula XXV include six- member ring 
compounds (sum of m and n above is four), particularly compounds of the 
following Formula XXVa: 




XXVa 



wherein in Formula XXVa, Z and X are each the same as defined 
above for Formula I; p is an integer of from 0 to 10, more typically 0 to about 
4; R, R' and R 2 are each the same as defined above for Formula XXV; and 
pharmaceutically acceptable salts thereof. Substituted piperidine 
10 compounds are generally preferred, i.e. where Z is carbon. 

Also preferred are compounds of Formula XXV that have at least two 
ring substituents (p>2 in Formula XXV), particularly 2, 6- substituted 
compounds of Formula XXVa, such as the following piperidine compounds 
of Formula XXVb: 




XXVb 



wherein W and Y are the same as defined above for Formula XXI Vc; 
R, R 1 and R 2 are each the same as defined above for Formula XXV; and 
pharmaceutically acceptable salts thereof. 
20 Generally preferred X, W and Y groups of compounds of Formula 

XXV, XXVa and XXVb include substituted and unsubstituted alkyl, 
substituted and unsubstituted alkylsilyl, substituted and unsubstituted 
alkenyl, substituted and unsubstituted alkynyl, substituted and 
unsubstituted alkylthio, substituted and unsubstituted alkylamino, 
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substituted and unsubstituted alkylsulfmyl, substituted and unsubstituted 
alkylsulfonyl, substituted and unsubstituted aralkyl, substituted and 
unsubstituted caxbocyclic aryl, and substituted and unsubstituted 
heteroaromatic or heteroalicyclic groups. 
5 Particularly preferred X, W and Y groups of compounds of Formula 

XXV, XXVa and XXVb include substituted and unsubstituted alkyl and 
substituted and unsubstituted carbocyclic aryl, particularly substituted or 
unsubstituted naphthyl or phenyl such as naphthyl or phenyl substituted 
by alkyl or haloalkyl having 1 to about 6 carbons, halogen, alkylthio, 
10 particularly alkylthio having 1 to about 6 carbon atoms such as methylthio 
or ethylthio, and alkylsilyl preferably having 1 to about 15 carbon atoms. 

Preferred R and R» groups of compounds of Formulae XXV, XXVa and 
XXVb include substituted and unsubstituted carbocyclic aryl and 
heteroaromatic and heteroalicyclic groups. Particularly preferred R and R> 
15 groups are substituted and unsubstituted naphthyl and phenyl groups, 
such as naphthyl or phenyl substituted at one or more ring positions by 
alkyl or haloalkyl having 1 to about 6 carbons, halogen, alkylthio, 
particularly alkylthio having 1 to about 6 carbon atoms such as methylthio. 
Other preferred R and R' groups include hydroxy, alkyl, alkenyl, alkynyl, 
20 alkoxy, alkylthio, alkylamino, alkylsulfinyl, alkylsulfonyl, substituted or 
unsubstituted alkanoyl and substituted or unsubstituted alkanoyloxy. 
Generally preferred are compounds of Formulae XXV, XXVa and XXVb are 
those where at least of one of R and R» is other than hydrogen, and R* is 
hydrogen. 

25 As with compounds of Formula XXIV, it is understood with respect to 

the compounds of Formula XXV that the depicted imine-substituted ring 
nitrogen would not be substituted by an X group. It is further understood 
that the ring methylene groups (CH 2 ) of the above Formula XXV will include 
only a single hydrogen if the methylene unit is mono-substituted by an X 
30 group, i.e. the methylene unit will be (CHX), or the methylene unit will 

contain no hydrogens if di- substituted by X groups, i.e. the methylene unit 
will be (CXX). It is also understood the range of p values will depend in part 
on the sum of m and n as well as the valence of the Z ring substituent. 
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Specifically preferred compounds of Formulae XXIV and XXV include 
the following: 

N-carboximidamide-r-2, c-6-di(4-methylphenyl)piperidine; 
N-carboximidamide-r-2, c-6-di(4-isopropylphenyl)piperidine; 
5 N-carboximidamide-r-2, t-6-di(4-methylphenyl)piperidine; 
N-carboximidamide-r-2, c-6-diphenylpyiTolidine; 
N-(N'-phenyl)carboximidainide-r-2, c-6-diphenylpiperidine; 
and pharmaceutically acceptable salts thereof. See General of Organic 
Chemistry, 56:4833-4840 (1991) for discussion of the nomenclature of these 

10 preferred compounds. The structural formulae of these preferred 
compounds are also shown in the examples, which follow. 

With respect to the above compounds 2), in addition to the above- 
discussed suitable and preferred substituent groups, it is further noted that 
suitable halogen groups of compounds for use in the present methods 

15 include F, CI, Br and I; preferred alkyl groups include those having 1 to 

about 12 carbon atoms, more preferably 1 to about 10 carbon atoms such 
as methyl, ethyl, n-propyl, iso-propyl, n-butyl, t-butyl, iso-butyl, sec-butyl, 
pentyl, hexyl, heptyl, etc.; and preferred alkenyl and alkynyl groups include 
those groups having one or more unsaturated linkages, preferably one or 

20 two unsaturated linkages and from 2 to about 12 carbon atoms, more 

preferably 2 to about 8 carbon atoms. Each of the terms alkyl, alkenyl and 
alkynyl as used herein may refer to both cyclic and noncyclic groups, unless 
otherwise specified. Preferred alkoxy groups of compounds for use in the 
present methods include groups having one or more oxygen linkages and 

25 from 1 to about 12 carbon atoms, more preferably 1 to about 8 carbon 

atoms, still more preferably 1 to about 6 carbons. Straight and branched 
chain butoxy, pentoxy, and hexoxy may be particularly preferred for some 
compounds. Methoxy, ethoxy and propoxy also may be preferred. Preferred 
aryloxy groups of compounds for use in the present methods have 6 to 

30 about 20 carbon atoms or from 6 to about 12 carbon atoms and include an 
oxygen atom. Substituted or unsubstituted phenoxy and naphthoxy are 
preferred aryloxy groups. Preferred ar alkoxy groups of compounds for use 
in methods of the invention from 6 to about 20 carbon atoms and include an 
alkoxy group as specified above that contains one or more aiyl substituents, 
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particularly one or more carbocyclic aryl substituents. Typically an oxygen 
will be the terminal group of the substituent. Substituted or unsubstituted 
benzyloxy (i.e., C6H5CH2O-) are preferred aralkoxy groups. Preferred 
alkylthio groups of compounds for use in the present methods include 
5 groups having one or more thioether linkages and from 1 to about 12 carbon 
atoms, more preferably 1 to about 8 carbon atoms, still more preferably 1 to 
about 6 carbons. Preferred aminoalkyl groups of compounds for use in the 
present methods include those groups having one or more primary, 
secondary and/or tertiary amine groups, and from 1 to about 12 carbon 
10 atoms, more preferably 1 to about 8 carbon atoms, still more preferably 1 to 
about 6 carbons. Secondary and tertiary amine groups are generally more 
preferred than primary amine moieties. Preferred alkylsulfinyl groups of 
compounds for use in the present methods have one or more sulfinyl (SO) 
groups, more typically one sulfinyl group, and from 1 to about 12 carbon 
15 atoms, more preferably 1 to about 6 carbons, and even more preferably 1-3 
carbon atoms. Preferred alkylsulfonyl groups of compounds for use in the 
present methods have one or more sulfono (SO2) groups, more typically one 
sulfono group, and from 1 to about 12 carbon atoms, more preferably 1 to 
about 6 carbons, and even more preferably 1-3 carbon atoms. Preferred 
20 alkenylene and alkynylene groups of compounds for use in the present 
methods have one or two carbon-carbon multiple bonds. Preferred 
heteroalkylene, heteroalkenylene and heteroalkynylene groups of 
compounds for use in the present methods contain 1 to about 3 
heteroatoms consisting of N, O and/ or S atoms. In general, heteroatoms of 
25 substituent groups will be N, O or S. Suitable heteroaromatic and 

heteroalicyclic groups of compounds for use in methods of the invention 
contain one or more N, O or S atoms and include, e.g., quinolinyl including 
8-quinolinyl, indolinyl including 5-indolinyl, furyl, thienyl, pyrrolyl, 
thiazolyl, pyridyl, pyrimidinyl, pyridazinyl, oxazolyl and phthalimido groups 
30 all of which may be optionally independently substituted at one or more 
available positions and/ or fused to a benzene ring; and substituted or 
unsubstituted tetrahydrofuranyl, tetrahydropyranyl, piperidinyl, piperazinyl, 
morpholino, pyrrolidinyl groups, pyrazinyl, coumarinyl, 

tetrahydroquinolinyl, tetrahydroisoquinolinyl, benzothiazolyl, benzotriazolyl, 
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and bezirnidazolyl. Preferred carbocyclic aryl groups include those having 
about 6 to about 20 carbons, more preferably about 1 to 3 separate or fused 
rings and from 6 to about 18 carbon atoms such as phenyl, naphthyl, 
acenaphthyl, phenanthryl, anthracyl and fluorene groups. Suitable aralkyl 
5 groups contain 1 to 3 separate of fused rings and from 6 to about 18 carbon 
atoms such as benzyl and methylenenaphthyl (-Cth-naphthyl). 

Said substituted moieties or substituents of compounds for use in 
the present methods (e.g. groups designated as "substituted" rather than 
"unsubstituted" in the above formulae) may be substituted at one or more 

10 available positions by one or more suitable groups such as, e.g., halogen 
such as F, CI, Br, or I; cyano; hydroxyl; nitro; azido; carboxy; carbocyclic 
aryl; alkyl groups including alkyl groups having from 1 to about 12 carbon 
atoms or from 1 to about 6 carbon atoms; alkenyl and alkynyl groups 
including groups having one or more unsaturated linkages and from 2 to 

15 about 12 carbon atoms or from 2 to about 6 carbon atoms; alkoxy groups 
such as those groups having one or more oxygen linkages and from 1 to 
about 12 carbon atoms or from 1 to about 6 carbon atoms; alkylthio groups 
such as those groups having one or more thioether linkages and from 1 to 
about 12 carbon atoms or from 1 to about 6 carbon atoms; aminoalkyl 

20 groups such as groups having one or more N atoms and from 1 to about 12 
or 1 to about 6 carbon atoms; alkylsulfinyl such as those groups having one 
or more sulfinyl groups and from 1 to about 12 carbon atoms or from 1 to 
about 6 carbon atoms; alkylsulfonyl such as those groups having one or 
more sulfono groups and from 1 to about 12 carbon atoms or from 1 to 

25 about 6 carbon atoms. 

Specifically preferred substituted groups include carboxylic acyl 
groups, preferably having from 1 to about 12 or 1 to about 6 carbon atoms 
such as acetyl, propanoyl, iso-propanoyl, butanoyl, sec-butanoyl, pentanoyl 
and hexanoyl groups. Also preferred substituted moieties are alkaryl groups 

30 which include single and multiple ring compounds, including multiple ring 
compounds that contain separate and/or fused aryl groups, e.g., above- 
mentioned aryl groups substituted by one or more Ci-Cio alkyl groups such 
as phenylmethyl, phenylethyl, phenylpropyl, phenylbutyl, phenylpentyl and 
phenylhexyl groups as well as the branched chain isomers thereof such as 
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tert-butylphenyl, sec-butylphenyl, etc. Haloalkyl and haloalkoxy are also 
preferred, particularly fluoroalkyl and fluoroalkoxy such as trifluoromethyl 
and trifluoroalkoxy. Aroyl groups are also preferred substituted groups 
such as carbonyl substituted by phenyl, naphthyl, acenaphthyl, 
5 phenanthryl, and anthracyl groups and carboxylic acyl groups substituted 
by one or more aryl groups, e.g., diphenylacetoxy and fluorenecarboxy 
groups. Aralkanoyl groups are also preferred and include carbonyl 
substituted by the aralkyl groups described above. Aralkoxy groups are also 
preferred substituted groups and include alkoxy groups substituted by 
10 phenyl, naphthyl, acenaphthyl, phenanthyl, and anthracyl groups. 

Preferred substituted aryl groups include the above described aryl groups 
substituted by halo, hydroxy, alkyl, alkenyl, alkynyl, alkoxy, amino, 
aminoalkyl, thioalkyl and the like. 

Other compounds suitable for use in combination with an 
15 aminoglycoside antibiotic in accordance with the present invention include 
N-tS-acenaphthyll-N'-ll^^^-tetrahydroquinolinyl) guanidine; N-(5- 
acenaphthyl)-N'-( 1 ,2,3,4-tetrahydroquinolinyl)-N-methylguanidine; N-(5- 
acenaphthylJ-N'-ll^.a^-tetrahydroquinoUnylJ-N'-methylguanidine; N-(5- 
acenaphthylJ-N'-Cl^.S^-tetrahydroqumolinyll-N.N'-dmiethylguanidine; N- 
20 (S-acenaphthylJ-N'-tindolmylJguanidinejN-lS-acenaphthyll-N'-lindolinylJ-N- 
methylguanidine; N-tS-acenaphthylJ-N'-tindolinylJ-N'-methylguanidinc; N-(3- 
acenaphthyl)-N^indolinyl)-N,N'-methylguanidine; N-tS-acenaphthylJ-N'- 
(piperonyl)guanidine; N-(5-acenaphthyl)-NMpiperonyl)-N-methylguanidine; 
N-(5-acenaphthyl)-N , -(piperonyl)-N•-methylguanidine;N-(5-acenaphthyl)-N•- 

25 (piperonylJ-N.N'-dimethylguanidine; N-(2-naphthyl)-N'-(2- 

adamantyl)guanidine;N-(2-naphmyl)-N , -(2-adamantyl)-N-methylguamdine; 
N-(2-naphthyl)-N , -(2-adamantyl)-N'-methylguanidine;N-(2-naphthyl)-N'-(2- 

adamantyll-N.N'-dimethylguanidine; N.N'-bis-lS-indanylJ-guanidine; N,N- 
bis(6-benz[cd]indoUnyl-2[lH]-one)guanidine;N-(3-sec-butylphenyl)-N-(4- 

30 tert-butylbenzyl)guanidine; N-(3-tert-butylphenyl)-N-(4-tert- 
butylbenzyl)guanidine; N-(3-pentoxyphenyl)-N-(4-tert- 
butylbenzyl)guanidme;N^5-acenaphthyl)-N-(4-benzyloxybenzyl)guanidine; 

N-(4-sec-butylphenyl)-N-(4-benzyloxybenzyl)guanidine; N-(4- 
benzyloxyphenyl)-N-(4-benzyloxybenzyl)guanidine; N-(5-acenaphthyl)-N-(3- 
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benzyloxybenzyl) guanidine ; N-(4-isopropylphenyl)-N-(4-tert- 
butylbenzyl)guanidine; N-(4-benzyloxyphenyl)-N-(4-tert- 
butylbenzyl)guanidine; N-(4-hexylphenyl)<N-(4-tert-hexylbenzyl)guanidine; 
N-(4-sec-butylphenyl)-N-(4-t-butylbenzyl)-N , -pyrrolidinylguanidine; N-(4-sec- 
5 butylphenyl)-N-(4-t-butylbenzy^ N-(4-sec- 
butylphenyl)-N-(4-tert-butylben2yl)-N'-piperidinylguanidine; N-(4>sec- 
butylphenyl)-N-(4-tert-butylbenzyl)-N , -(4-morpholinyl)guanidine; N-(4-sec- 
butylphenyl)-N-(4-tert-butylben2yl)-N'-(4-propylpiperidinyl)guanidine; N-(4- 
butox3^henyl)-N-(4-tert-butylbenzyl)-N , -(4-piperidinyl)guanidine; N-(4-seo 
10 butylphenyl)-N-(4-tert-butylben2yl^^ N-(4- 
benzyloxyphenyl)-N-(4-tert-butylbenzyl)-N'-(4-morpholinyl)guan^ N-(4- 
sec-butylphenyl)-N-(4-tert-butylbenzyl)-N'-( 1 ,2,3,4- 

tetrahydroisoquinolinyljguanidine; N-(3-butoxy-4-methoxyphenyl)-N-(4-tert- 
butylben2yl)-N'-(4-morpholinyl)guanidine; N-(4-sec-butylphenyl)-N-(4-tert- 

1 5 butylbenzyl)-N'-(3,5-dimeta^ N-(4-tert- 
butylphenyl)-N-(4-te^t-butylben2yl)-N , -(4-sec-butylphenyl)-N , - 
(methyl) guanidine ; N- (4- sec-butylphenyl) -N- (4- tert-butylbenzyl) -N'-(4- sec- 
butylphenyl)-N*-(methyl)guanidine; N-(4-sec-butylphenyl)-N-(4-tert- 
butylbenzyl)-N'-(phenyl)guanidine; N-(4-sec-butylphenyl)-N-(4-tert- 

20 butylbenzyl)-N'-(4>chlorophenyl)guanidine; N-(4-butoxylphenyl)-N-(4-tert- 
butylbenzyl)-N -(phenyl)guanidine; N-(4-sec-butylphenyl)-N-(4-tert- 
butylbenzylJ-N'-tphenylJ-N'-methylguanidine; N-(4-sec-butylphenyl)-N-(4- 
tert-butylben2yl)-N , -(3,4-dichlorophenyl)guanidine; N-(4-hexylphenyl)*N-(4- 
tert-hexylbenzylJ-N'-phenylguanidine; N-(4-sec-butylphenyl)-N-(4-tert- 

25 butylbenzyl)-N , -(4-ben2yloxyphenyl)guanidine; N,N'-bis-(4-tert-butylphenyl)- 
N,N'-dimethylguanidine; N-(4-benzyloxyphenyl)-N'-(4-tert- 
butylphenyl)guanidine; N,N'-bis-(3-(l'-methyl-2 , -phenyl)ethyl)guanidine; N- 
metJiyl-N-4-ben2yloxyphenyl-N , -(4-tert-butylphenyl)guanidine; N,N'-bis-(4- 
hexylphenyl)guaiiidine; N-(3-(l-(4 f -ethoxy)benzyl)phenethyl)-N'-(4-tert- 

30 butylphenyl)guanidine; N-(4-benzyloxyphenyl)-N , -methyl-N-(4-tert- 

butylphenyl)guanidine; N-(3- (4-tert-butylbenzyloxy)phenyl)-N'-(4-tert- 
butylphenyl)guanidine; N-(3-( 1 '-benzylbutyl)phenyl)-N'-(4-tert- 
butylphenyl)guanidine; N,N'-bis-(4-butylphenyl)-N-methylguanidine; N,N - 
bis-(4-tert«but7lphenyl)-N,N , -dimethylguanidine; N-(3-naphtJialoxyphenyl)- 
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N , -(4-tertbutylphenyl)guanidine;N-(4-benzyloxyphenyl)-N , -(4- 
butylphenyl)guanidine; N,N'-bis-(4-butylphenyl)-N-butylguanidine; N-3- 
(ben Z yloxymethyl)phenyl-N 1 -(4-tert-butylphenyl)guanidine;N-(3,4-bis- 
butyloxyphenyl)-N'-(4-tert-butylphenyl)guanidine; N-(3-benzyloxy)phenyl-N'- 

5 (4-tert-butylphenyl)guanidine; N,N'-bis-(3-butoxy-4- 

methoxy)phenylguanidine;N-(4-benzyloxyphenyl)-N-methyl-N , -(4- 

butylphenyl)guanidine; N-(4-benzyloxyphenyl)-N'-methyl-N , -(4- 
butylphenyl)guanidine; N,N , -bis-(6-tetralinyl)guanidine; N-(6-tetralinyl)-N'- 
(4-tert-butylphenyl)guanidine; N-(5-acenaphthyl)-N'-(6- 

10 benzothiozolyl)guanidine; N-(5-acenaphthyl)-N'-(6-N- 

benzyUndolinyl)guanidine;N-(5-acenaphthyl)-N , -(4-benzo-2,l,3- 
thiadizaole)guanidine;N-(5-acenaphthyl)-N'-[4-(6-methyl- 
benzothiazole)phenylguanidine; N-^-acenaphthylJ-NM 1- 
benz[cd]indolinyl)guanidine; N-(5-acenaphthyl)-N 1 -(6-benz[cd]indo-2[lHl- 

15 one)guanidine; N-(4-butoxyphenyl)-N'-(4-chlorophenylethyl)guanidine; N-(4- 
benzyloxyphenyl)-N,N'-diphenylguanidine; N-(4-benzylo X yphenyl)-N 1 -benzyl- 
N'-phenylguanidine; N-(3-benzyloxyphenyl)-N'-(4- 

thiobenzylphenyl)guanidine; N,N 1 -bis(4-(phenylthio)phenyl)guanidine; N,N'- 
bis(3-(phenylthio)phenyl)guanidine;N-(5-acenaphthyl)-N , -(2- 
20 phenylethyl)guanidine;N-(5-acenaphthyl)-N'-(3-butoxypropyl)guanidine; 
N ) N'-bis(2,2-diphenylethyl)guanidine; N-(4-butoxyphenyl)-N , -(4- 
chlorophenylethyl)guanidine; N-(4-butoxyphenyl)-N-(4- 
chlorobenzhydryliguanidine-.tS-acenaphthylJ-N'-tphenethyM-N 1 - 
benzylguanidine;N-(4-benzyloxyphenyl)-N l -(3-benzyloxyphenyl)-N'-{4- 
25 chlorobenzyDguanidine; N,N'-bis(4-benzyloxyphenyl)-N'-methylguanidine; N- 
(4-benzylo X yphenyl)-N"-(3-benzyloxyphenyl)-N'-(4-chlorobenzyl)guanidine;N 
(3-benzylo X yphenyl)-N'-(4-benzyloxyphenyl)-N'-phenylguanidine;N-(4-sec- 
butylphenyl)-N , -(4-isopropoxyphenyl)-N , -phenylguanidine;N-(4- 
benzyloxyphenyl)-N 1 -(4-benzyloxyphenyl)-N'-phenylguanidine;N,N , -bis(3- 
30 octyloxyphenyDguanidine; N,N'-bis(4-butoxyphenyl)guanidine; N,N'-bis(4- 
phenoxyphenyl)guanidine;N-(3-benzyloxyphenyl)-N , -(4- 
phenoxyphenyl)guanidine;N-(3-benzyloxyphenyl)-N , -(4- 
phenylazophenyl)guanidine; N.N'-bisO-benzyloxyphenylJ-N'- 
methylguanidine; N-(4-ben Z yloxphenyl)-N•-(4-benzyloxyphenyl)-N•- 
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methylguanidine; N-(4-butox y phenyl)-N'-(4-isopropoxyphenyl)guanidine; N- 
N'-bis(4-(l-hydroxybutyl)phenyl)guanidine; N-(4-butoxyphenyl)-N'-(3- 
methoxyphenyl)-N'-phenylguanidine; N-(4-secbutylphenyl)-N'-phenyl-N , -(4- 
(2-isopropoxy)phenyl)guanidine; and N-(4-n-butoxyphenyl)-N'-(2-(4- 
5 chlorophenyl)ethyl)guanidine; and pharmaceutically acceptable salts of 
thereof. 

Compounds 2) for use in combination with an aminoglycoside 
antibiotic can be prepared in accordance with disclosed procedures. For 
preferred synthetic protocols, see the above-discussed U.S. Patent Nos. 
10 4,906,779; 5.01 1.834; 5.190,976; 5,262,568; 5,403,861; and International 
Applications PCT/US9 1/03594; PCT/US92/01050; PCT/US92/03354; 
PCT/US94/06008; PCT/US94/ 13245; PCT/US94/ 13541; 
PCT/US95/01536; and PCTUS97/02678 and corresponding U.S. 
application and U.S. application 08/694,906, which are each again 
15 incorporated herein by reference. See also U.S. Patent No. 5,298,657 to 
Durant et al., incorporated herein by reference. 

Thus, for example, guanidine compounds useful in methods of the 
invention can be readily prepared by the reaction of an amine, typically an 
amine salt such as an amine hydrochloride, with a preformed alkyl or aryl 
20 cyanamide (see S.R. Safer, et al., J. Org. Chem., 13:924 (1948)) or the 

corresponding N-substituted alkyl or aryl cyanamide. This is a particularly 
suitable method for producing N.N'-diaryl-N'-alkyl in which the substituents 
are not identical. For a synthesis of asymmetrical guanidines, see G.J. 
Durant et al., J. Med. Chem., 28:1414 (1985), and C.A. Maryanoff et al., J. 
25 Org. Chem., 51:1882 (1986). 

More particularly, substituted guanidines can be prepared suitably 
by reaction of an appropriate amine salt such as an amine hydrochloride 
with a slight molar excess (e.g., ca. 1.1 molar equivalent) of a substituted 
cyanamide in a suitable solvent such as toluene or chlorobenzene under an 
inert atmosphere such as argon or nitrogen. The reaction is then heated, 
e.g. from about 110 to 120°C for 2 to about 16 hours until reaction 
completion, e.g. as indicated by thin layer chromatography. The reaction 
solution is then cooled to room temperature, and suitably diluted with a 
solvent such as absolute alcohol. The solvent is then removed under 



30 
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reduced pressure to provide the desired substituted guanidine. The crude 
product then can be purified e.g. by recrystallization and/or 
chromatography. The cyanamide and amine reagents with appropriate 
substituents are commercially available or can be readily prepared by 
5 known procedures. For example, the cyanamide starting material can be 
synthesized from the correspondingly substituted amine by treatment with 
cyanogen bromide (BrCN) in suitable solvent such as dry ethyl ether. The 
amine hydrochloride can be obtained by treatment of an appropriate amine 
with an excess of HC1. An alkylsulfinyl- substituted or alkylsulfonyl- 
10 substituted reagent that can provide correspondingly substituted 

guanidines as described above, can be provided by oxidation (e.g., H 2 O a ) of 
alkylthio-substituted reagents. 

Compounds of Formula XV through XXIII can be prepared by reaction 
of a suitable precursor compound, e.g. indolinyl (or derivative thereof, 
15 compound, 1,2,3,4-tetrahydroquinolinyl (or derivative thereof) compound, 
1,2,3,4-tetrahydroisoquinolinyl compound, benz[cdjindolinyl compound, 
5 6-dihydrophenanthridinyl compound, 2,3,4,5-tetrahydro-[l,5]- 
benzothiazepine compounds (or derivative thereof, e.g. where X is other 
atom), 2a,3,4,5-tetrabenzlcd]indoline compound, 5,6,11,12- 
20 tetrahydrodibenlb,f)azocine compound, etc. (depending on whether a 

compound of Formulae XV through XXIII respectively, is being prepared) 
with a preformed alkyl or aryl cyanamide (see S.R. Safer, et al., J. Org. 
Chem 13-924 (1948)) or the corresponding N-substituted alkyl or aryl 
cyanamide. Typically, a salt of the amine (e.g. an HC1 salt) is reacted with 

25 the cyanamide. 

More particularly, compounds Formulae XV through XXIII can be 
suitably prepared by reaction of an appropriate indolinyl (or derivative 
thereof) salt (to prepare compounds of Formula XV), 1,2,3,4- 
tetrahydroquinolinyl (or derivative thereof) salt (to prepare compounds of 
30 Formula XVI), 1,2,3,4-tetrahydroisoquinolinyl salt (to prepare compounds of 
Formula XVII), benz(cd]indolinyl salt (to prepare compounds of Formula 
XVIII) or 5,6-dihydrophenanthridinyl salt (to prepare compounds of 
Formula XIX) or other appropriate salt such as salts of above mentioned 
precursor compounds (to form compounds of Formulae XX-XXIII) with a 
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substituted cyanamide in a suitable solvent such as toluene, chlorobenzene 
or the like under an inert atmosphere such as argon or nitrogen as 
exemplified in the Scheme below. The reaction solution is then heated e.g. 
from about 1 10° to 120°C for 2 to about 16 hours until reaction completion, 
e.g. as indicated by thin layer chromatography. The reaction solution is 
then cooled to room temperature, and the solvent is then removed under 
reduced pressure to provide the desired compound of the invention. The 
crude product then can be purified by recrystallization and/ or column 
chromatography, e.g. by elution one or more times on silica gel (e.g., 60-200 
mesh, 50x w/w) with suitable solvents. 

The indolinyl (or derivative thereof), 1,2,3,4-tetrahydroquinoline (or 
derivative thereof), 1,2,3,4-tetrahydroisoquinoline, benz(cd]indolinyl or 5,6- 
dihydrophenanthridinyl or other precursor such as those mentioned above 
(for Formulae XX-XXIII) and cyanamide reagents with appropriate 
substituents are commercially available or can be readily prepared by 
known procedures. For example, the cyanamide starting material can be 
synthesized from the correspondingly substituted amine by treatment with 
cyanogen bromide (BrCN) in a suitable solvent such as dry ethyl ether or 
toluene at reduced temperatures (e.g. 0°C) or room temperature. As 
exemplified in the Scheme below, the amine to be reacted with cyanogen 
bromide is substituted with the R moiety as defined above for Formulae XV 
through XXIII (in the Scheme, that R moiety is exemplified as phenyl which 
may be ring-substituted by groups Ri and R 2 ). Thus, various R groups of 
compounds of Formula XV through XIII can be provided by use of suitable 
substituted amines that are reacted with BrCN, such as e.g. substituted and 
unsubstituted anilines as shown in the Scheme, substituted and 
unsubstituted 1-naphthylamine, 2-naphthylamine, acenaphthylamine, etc. 
R 1 groups other than hydrogen of compounds of Formulae XV through XXIII 
can be readily provided by reaction of a substituted cyanamide with a 
suitable nucleophile such as a halide reagent (e.g., a substituted or 
unsubstituted alkyl or alkenyl iodide or bromide). Thus, as exemplified in 
the Scheme below, the aryl cyanamide is reacted with NaH in a solvent of 
tetrahydrofuran and reacted with the iodide reagent RM, such as 
substituted or unsubstituted methyl, ethyl, propyl, butyl, etc. iodide, an 
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15 



alkenyl iodide, etc. Also, compounds of the invention having an R» group of 
methyl can be prepared by reaction of a mono-substituted amine (e.g., an 
aniline, naphthylamine or acenaphthylamine) with formic acid followed by 
treatment with lithium aluminum hydride to provide the corresponding 
methyl-substituted cyanamide (e.g., CaH 5 N(CH 3 )CN from unsubstituted 
aniline). Alkylsulfmyl- substituted or alkylsulfonyl-substituted reagents, 
that can provide correspondingly substituted compounds of the invention as 
described above, can be provided by oxidation (e.g., H 2 0 2 ) of alkylthio- 

substituted reagents. 

While the following Scheme depicts preparation of compounds of 
Formula XV. the same procedures can be employed to prepare compounds 
of Formulae XVI through XXIII by use of a 1,2,3,4-tetrahydroquinoUnyl (or 
derivative thereof) salt. 1,2,3,4-tetrahydroisoquinolinyl salt, 
benz[cd]indolinyl salt or 5,6-dihydrophenanthridinyl salt or other 
corresponding salt for compounds of Formulae XX through XXIII, 
respectively, in place of the indolinyl salt shown in the Scheme. 




SCHEME 
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Compounds of Formula XVI where R and R» are each hydrogen can 
20 be prepared by reaction of 1,2,3,4-tetrahydroquinoline compound with 

cyanamide. R» substituents can be provided by reaction of a substituted or 
unsubstituted quinoline compound with a Grignard reagent followed by 
hydrogenation to provide the substituted 1,2,3,4-tetrahydroquinoline 
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compound. Compounds of Formulae XV, XVI and XX where X is -S(O)- or - 
S(0) 2 - can be prepared by oxidation (e.g. with H2O2 and/ or with sodium 
periodate) of the corresponding preformed compounds where the ring 
member X is -S-. 

5 The amine starting materials are commercially available and/ or can 

be readily prepared. For example, benz[cd]indoline and 5,6- 
dihydrophenanthridine reagents can be prepared treatment of a 
bcnz|cd]indo-2(lH)-one compound or 5,6-dihydrophenanthridinone 
compound with a base such as diborane in a suitable solvent such as 

10 tetrahydrofuran. Chiral compounds of the invention may be used as 
optically enriched or racemic mixtures. An optically enriched mixture 
contains substantially more (e.g. about 60%, 70%, 80% or 90% or more) of 
one enantiomer or diastereoisomer than the other stereoisomers. Optically 
enriched mixtures can be obtained by known procedures, e.g., column 

15 chromatography using an optically active binding material or formation of a 
salt using an optically active material, particularly an optically active acid. 
Particularly preferred optically enriched mixtures include sulfinyl- 
containing compound of the invention, e.g. compounds of Formulae XV, XVI 
or XX where X is -S(O)-, or compounds having an alkylsulfinyl or other 

20 sulfinyl substituent. Such optically active mixtures of sulfinyl-containing 
compounds can be readily prepared, e.g. by column chromatography using 
an optically active binding material. 

Compounds of Formulae XXTV and XXV can be prepared by several 
routes. For example, compounds of Formulae XXIV and XXV can be 

25 prepared by reaction of cyanamide with a precursor derivative of Formula 
XXIV that does not contain the N-substituent of -C(=NH)NH 2 or - 
C(=NR2)NRRi, i.e. a compound of the following Formula XXVI (where Z, X, m, 
n and p are each the same as defined above for Formula XXIV): 

(CHq),^^ ^(CH^n XXIV 

N 
H 
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More particularly, compounds of Formula XXIV or XXV can be 
suitably prepared by reaction of a precursor compound of Formula XXVI 
above with cyanamide to provide compounds of Formula XXIV, or a 
substituted cyanamide to provide compounds of Formula XXV, in a suitable 
solvent such as methanol, ethanol and chloroform or the like under an inert 
atmosphere such as argon or nitrogen. Typically, an HC1 or other add 
addition salt of the precursor compound III is reacted with the cyanarmde. 
The reaction solution is suitably heated e.g. from about 100°C or greater for 
2 to about 60 hours until reaction completion, e.g. as indicated by thin layer 
chromatography. The reaction solution is then cooled to room temperature, 
and the solvent is then removed under reduced pressure to provide the 
desired compound of the invention. The crude product then can be purified 
by recrystallization and/or column chromatography, e.g. by elution one or 
more times on silica gel (e.g., 60-200 mesh, 50x w/w) with suitable solvents. 

Precursor compounds of the above Formula XXVI may be 
commercially available or can be prepared by reduction of the correspondmg 
unsaturated heterocyclic nitrogen compound, e.g. by use of a reducxng 
agent such as sodium and ethanol. Hydrogenation also may be employed 
using palladium or other suitable catalyst. The nitrogen may be suitably 
activated during hydrogenation, e.g. with an oxycarbonyl group such as t- 
butoxycarbonyl or the like, which group can be then removed such as by 
acidic hydrolysis prior to reaction with cyanamide or other reagent. 

Substituted unsaturated cyclic amine compounds to employ m such 
reduction reactions can be prepared by several methods. For example, an 
organometallic reagent can be prepared (typically Group I or II metal, 
particularly Li or Mg) such as by a halogen-metal exchange reaction followed 
by reaction of that organometallic reagent with a halopyridine or other 
halogen-substituted cyclic amine. 

Alternatively, a substituted pyridine or other unsaturated precursor 
compound can be prepared by cyclization of an intermediate compound that 
contains the ring substituents (i.e. groups X, W and Y in the above 
Formulae XXIV and XXV), e.g. by cyclization of a substituted 1,5- 
diketopentyl compound with hydroxyl amine. 
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Compounds of Formulae XXIV and XXV also may be prepared by 
reaction of a precursor compound of Formula XXVI above with cyanogen 
bromide to provide the N-cyano derivative (i.e. compounds of Formula XXVI 
above substituted at the depicted ring nitrogen by cyano). That cyano 
5 intermediate then may be suitably reacted an amine, particularly an 

ammonium salt such as an acetate salt, typically with heating to provide the 
N-imine substituted compound of Formula XXIV. Compounds of Formula 
XXV may be prepared by reaction of the N-cyano derivative with a primary 
or secondary amine (to provide the desired R and R 1 groups as defined above 

10 for Formula XXV) in the presence of a Lewis acid such as A1C1 3 and the like. 

Alkylsulfinyl-substituted or alkylsulfonyl- substituted reagents, that 
can provide correspondingly substituted compounds of the invention as 
described above, can be provided by oxidation (e.g., H2O2) of alkylthio- 
substituted reagents. 

15 As discussed above, methods are provided for treatment of infections, 

including Gram-negative and Gram-positive bacteria such as Pseudomonas 
aeruginosa and other Pseudomonas strains, and tuberculosis strains. In 
general, the therapeutic methods of the invention can be employed in 
therapies wherever aminoglycosides have been previously employed as well 

20 as against other infections, e.g. against infections traditionally treated with 
other antibacterials or antibiotics such as beta-lactams. However, in 
preferred aspects of the invention, the methods and compositions of the 
invention exhibit reduced ototoxicity relative to use of an aminoglycoside 
alone. 

25 The methods of the invention in general comprise administering an 

aminoglycoside antibiotic in combination with a compound 2) such as a 
substituted guanidine or other compound as disclosed herein. The 
aminoglycoside and a compound 2) may be administered simultaneously, in 
the same or different pharmaceutical formulations, or sequentially. 

30 However, if administered sequentially, the aminoglycoside and compound 2) 
are preferably administered within a sufficient time to achieve the desired 
pharmacological effects of reduced ototoxicity. 

In accordance with the invention, a combination of an aminoglycoside 
antibiotic and a compound 2) may be administered to a subject by a variety 



BNSDOCIO: <WO. 99021 4SA1J_> 



WO 99/02145 



-98- 



PCT/US98/13640 



10 



15 



20 



of routes including oral, rectal, nasal, topical (including eye drops, buccal, 
sublingual), vaginal or parenteral (including subcutaneous, intramuscular 
and intradermal) administration. 

Compounds 2) are suitably administered to a subject in the 
protonated and water-soluble form, e.g., as a pharmaceutically acceptable 
salt of an organic or inorganic acid, e.g., hydrochloride, sulfate, hemi- 
sulfate, phosphate, nitrate, acetate, oxalate, citrate, maleate, mesylate, etc. 

It also should be appreciated that at least many of the compounds 2) 
may exist as any one of a number tautomeric forms. Each of such 
tautomeric forms is within the scope of the invention, including as defined 
by the above formulae. Additionally, compounds used in the methods and 
compositions of the invention may have asymmetric centers and occur as 
racemic mixtures or an optically enriched mixtures. All possible opUcal 
isomers are included in the present invention. 

An aminoglycoside and compound 2) can be employed, either alone or 
in combination with one or more other therapeutic agents, as a 
pharmaceutical composition in mixture with conventional excipient, i.e., 
pharmaceutically acceptable organic or inorganic carrier substances 
suitable for a desired route of administration which do not deletenously 
react with the active compounds and are not deleterious to the recipient 
thereof Suitable pharmaceutically acceptable carriers include but are not 
limited to water, salt solutions, alcohol, vegetable oils, polyethylene glycols, 
gelatin, lactose, amylose, magnesium stearate, talc, silicic acid, viscous 
paraffin, perfume oil, fatty acid monoglycerides and diglycerides, petroethral 
fatty acid esters, hydroxymethyl-cellulose, polyvinylpyrrolidone, etc. The 
pharmaceutical preparations can be sterilized and if desired mixed with 
auxiliary agents, e.g., lubricants, preservatives, stabilizers, wetting agents, 
emulsifiers, salts for influencing osmotic pressure, buffers, colorings, 
flavorings and/or aromatic substances and the like which do not 
30 deleteriously react with the active compounds. 

For parenteral application, particularly suitable are solutions, 
preferably oily or aqueous solutions as well as suspensions, emulsions, or 
implants, including suppositories. Ampules are convenient unit dosages. 



25 
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For enteral application, particularly suitable are tablets, dragees or 
capsules having talc and/ or carbohydrate carrier binder or the like, the 
carrier preferably being lactose and/or corn starch and/or potato starch. A 
syrup, elixir or the like can be used wherein a sweetened vehicle is 
5 employed. Sustained release compositions can be formulated including 
those wherein the active component is protected with differentially 
degradable coatings, e.g., by microencapsulation, multiple coatings, etc. 

It will be appreciated that the actual preferred amounts of the 
components of the combination of the invention used in a given therapy will 

10 vary according to the specific compound being utilized, the particular 
compositions formulated, the mode of application, the particular site of 
administration, the age, weight, etc. of the patient, etc. Optimal 
administration rates for a given protocol of administration can be readily 
ascertained by those skilled in the art using conventional dosage 

15 determination tests conducted with regard to the foregoing guidelines. In 
general, a suitable effective dose of a active agents of a formulation of the 
invention, particularly when using more potent compounds, will be in a 
range of from 0.01 to 100 milligrams per kilogram of bodyweight of recipient 
per day of each of an aminoglycoside antibiotic and a compound 2), more 

20 typically in the range of from 0.01 to 50 milligrams per kilogram bodyweight 
of recipient per day of each of an aminoglycoside antibiotic and a compound 
2). The desired dose is suitably administered once daily, or several sub- 
doses, e.g. 2 to 4 sub-doses, are administered at appropriate intervals 
through the day, or other appropriate schedule. 

25 The entire text of all documents cited herein are incorporated by 

reference herein. 

This invention has been described in detail with reference to 
preferred embodiments thereof. However, it will be appreciated that those 
skilled in the art, upon consideration of this disclosure, may make 

30 modifications and improvements within the spirit and scope of the 
invention. 
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What is claimed is: 

1 A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound that is an 
N,N-disubstituted guanidine, N,N,N-trisubstituted guanidine, N,N,N\N- 
tetrasubstituted guanidine, or an N,N-disubstituted guanidine. 

2 A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of the 
following Formulae I: 



NH 

II 1 



R-NH-C-NH-R' 

wherein R and R' each are a substituted or unsubstituted alkyl group of at 
least 4 carbon atoms, substituted or unsubstituted carbocyclic aryl groups 
of at least 6 carbon atoms, or a substituted or unsubstituted heterocyclic 
aromatic ring. 

3. The method of claim 2 wherein the compound of Formula I is 
N'-di-m-tolylguanidine; N,N-di-o-iodophenylguanidine; N,N-di-o- 
ethylphenylguanidine; N,N'-di-m-ethylphenylguanidine; N,N-bis(2- 
iodophenyl)guanidine; N,N-bis(3-tolyl)guanidine; N,N-bis(3- 
ethylphenyl)guanidine; N,N-bis(2-isopropyl P henyl) guanidine; N,N-bis(3- 
isopropylphenyl)guanidine; N,N-bis(l-naphthyl)guanidine; N,N-bis(3- 
methoxyphenyl)guanidine; N,N'-bis(3-trifluoromethylphenyl)guanidine; N,N - 
bis(4-nuoro-3-ethylphenyl)^ 

N N--bis(3-nitrophenyl)guanidine; N,N'-bis(4-fluoro-3-nitrophenyl)guamdme; 

NN--bis(3-nitro-5-ethylphenyl)guanidine; N,N'-bis(3-azidophenyl)guanidme; 

n' N'-bis(quinolin-8-yl)guanidine; N,N-bis(coumarin-8-yl)guanidine; N,N'- 

dibutylguanidine; N'N-diphenylguanidine; N,N-di-o-tolylguanidine; N,N'-di- 
(2-methyl-4-bromophenyl)guanidine;N,N'-di-(2-methyl-4- 
iodophenyl)guanidine; N,N'-di(cyclohexyl) guanidine; N,N'-di-(m- 
propylphenyl)guanidine; N,N-di-(l-tetralinyl)guanidine; N,N'-di(±-endo-2- 
norbornyl)guanidine; N,N-di-(exo-2-norbornyl)guanidine; N,N-di-(4- 
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indanyl)guanidine; N,N'-diadamantylguanidine; N.N'-dibenzylguanidine; N- 
( 1 -naphthyl)-N'-(o-ethylphenyl)guanidine; N-( 1 -naphthyl)-N'-(m- 
isopropylphenyl)guanidine; N-( 1 -naphthylJ-N'-fm-methoxyphenylJguanidine; 
N-( l-naphthyl)-N , -(4-indanyl)guanidine; N-( l-naphthyl)-N'-(m- 
ethylphenyl)guanidine; N-(m-ethylphenyl)'N'-(m-tolyl)guanidine; N-(m- 
ethylphenyl)-N'-(o-iodophenyl)guanidine; N-(m-ethylphenyl)-N'-(o- 
ethylphenyljguanidine; N-(m-ethylphenyl)-N -(o-isopropylphenyl)guanidine; 
N-(m-ethylphenyl)-N'-(m-isopropylphenyl)guanidine; N-(m-methylphenyl)-N*- 
(m-methoxyphenyl)guanidine; N-(m-ethylphenyl)-N'-(4-indanyl)guanidine; N- 
(m-ethylphenyl)-N'-(o-ethylphenyl)guanidine; N-(o-ethylphenyl)-N*-(m- 
tolyl)guanidine; N-(o-ethylphenyl)-N'-(o-iodophenyl)guanidine; N-(o- 
ethylphenyl)-N'-(o-isopropylphenyl)guanidine; N-(o-ethylphenyl)-N'-(m- 
isopropylphenyljguanidine; N-(o-ethylphenyl)-N'-(m- 

methoxyphenyl)guanidine; N-(o-ethylphenyl)-N'-(4-indanyl)guanidine; N-(o- 
ethylphenyl)-N'-(m-ethylphenyl)guanidine; N-(o-iodophenyl)-N'-(m- 
tolyl)guanidine; N-(o-iodophenyl)-N'-(o-isopropylphenyl)guanidine; N-(o- 
iodophenyl)-N*-(m-isopropylphenylguanidine; N-(o-iodophenyl)-N'-(m- 
methoxyphenyl)guanidine; N-(o-iodophenyl)-N'-(4-indanyl)guanidine; N-(o- 
iodophenyl)-N*-(o-ethylphenyl)guanidine; N-(o-iodophenyl)-N*-(m- 
ethylphenyl)guanidine; N-Jo-isopropylphenylJ-N'-fm-tolylJguanidine; N-(o- 
isopropylphenyl)-N'-(m-isopropylphenyl)guanidine; N-(o-isopropylphenyl)-N"- 
(m-methoxyphenyl)guanidine; N-(o-isopropylphenyl)-N'-(4- 
indanyl)guanidine; N-(o-isopropylphenyl)-N'-(o-ethylphenyl)guanidine; N-(o- 
isopropylphenyl)-N'-(m-ethylphenyl)guanidine; N-(m-isopropylphenyl)-N'-(m- 
tolyl)guanidine; N-(m-isopropylphenyl)-N'-(m-methojcyphenyl)guanidine; N- 
(m-isopropylphenyl)-N'-(4-indanyl)guanidine; N-(m-isopropylphenyl)-N'-(o- 
ethylphenyl)guanidine; N-fm-isopropylphenylj-N'^m-ethylphenyljguanidine; 
N-(m-met±ioxyphenyl)-N'-(m-tolyl)guarLidine; N-(m-methoxyphenyl)-N'-(m- 
tolyl)guanidine; N-(2-4-di-iodo-5-hydro3cyphenyl)-N , -(2-tolyl)guanidine; N-( 1- 
naphthyl)-N'-(2-iodophenyl)guanidine; N-( l-naphthyl)-N'-(3- 
ethylphenyl)guanidine; N-(l-naphthyl)-N'-(2-isopropylphenyl)guanidine; N- 
( 1 -naphthyl)-N'-(3-tolyl)guanidine; N-( 1 -naphthyl)-N-(4-bromo-3- 
ethylphenyl)guanidine; N-( l-naphthyl)-N'-(6-methoxy-3- 
ethylphenyl)guanidine; N-(l-naphthyl)-N -(4-nitro-3-ethylphenyl)guanidine; 
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N-(l-naphthyl)-N'-[3-(l-hydroxy-ethyl)phenyllguanidine;N-(4- 
fluoronaphthyl)-NM3-ethylphenyl)guanidine;N-(l-naphthyl)-N'-(4-fluoro-3- 

tolyl)guanidine; N-(l-naphthyl)-N'-(4-bromo-3-tolyl)guanidine; N-(l- 

naphthyl)-N'-(3-trifluoromethylphenyl)guanidine; N-(m- 

trmuoromethyl P henyl)-N--(m-tolyl)guanidine;N-(m-trinuorom^ 

N-(o4 S opropylphenyl)guanidine;N-(m-trmuoromethylphenyl)-N'-(m- 

isopropylphen y l)guanidine;N-(m-trifluoromethylphenyl)-N'-(m- 

metho X yphenyl)guanidine;N-(m-trifluoromethylphenyl)-N'-(4- 

indanyl)guanidine;N-(m-trmuoromethylphenyl)-NMo-ethyl P henyl)^ 

N-(m-triauoromethylphenyl)-N'-(m-ethylphenyl)guanidine;N-(m- 

trmuoromethylphenyl)-N'-(o-iodophenyl)guanidine;N-(l-naphthyl)N'-(4- 

nuoro-3-trmuoromethylphenyl)guanidine;N-(l-naphthyl)-N'-(4-fluoro-3- 

ethylphenyl)guanidine; N-tT-fluoronaphthyD-NMS-ethylphenyDguanidme; N- 

(4-fluoronaphthyl)-N'-(4-fluoro-3-ethylphenyl)guanidine;N-(4- 

fl uoronaphthyl)-NM2-isopropylphenyl)guanidine;N-(7-fluoronaphthyl)-N--(2- 

isopropylphenyl)guanidine; N-(l-naphthyl)-N 1 -(4-fluoro-2- 

isopropylphenyl)guanidine;N-(4-fluoronaphthyl)-N'-(4-fluoro-2- 

isopropyl P henyl)guanidine;N-(4-fluoronaphthyl)-N--(6-mcthoxy-3- 

ethylphenyl)guanidine;N-(7-fluoronaphthyl)-N'-(6-methoxy-3- 

ethylphenyl)guanidine;N-(4-fluoron a phthyl)-N--(6-methoxy-4-fluoro-3- 

ethyl)guanidine; N -(4-fluoronaphthyl)-N'-(4-fluoro-3-tolyl)guanidine; N-(7- 

fluorona P hthyl)-NM4-fluoro-3-tolyl)guanidine;N-(4-fluoronaphthyl)-N--(4- 

fluoro-3-trmuoromethylphenyl)guanidine;N-(l-naphthyl)-N--(4-fluoro-3- 

trifluoromethylphenyl)guanidine;N-(7-fluoronaphthyl)-N--(4-fluoro-3- 

trifluoromethylphenyl)guanidine; N-(coumarin-8-yl)-N-(3- 

ethylphenyl)guanidine; N-(coumarin-8-yl)-N--(3-tolyl)guanidine; N-(quinohn 

S-yD-NMS-ethylphenyDguanidine; N-(quinolin-8-yl)-N--(3-tolyl)guanidine; N 

(cyclohexyl)-N'-(4-bromo-2-methyl P henyl)guanidine;N-(l-na P hthyl)-N 

iodophenyl)guanidine; N-(l-naphthyl)-N'-(m-eth y lphenyl)guanidine; N-(l- 

n a phthyl)-N'-(o-isopropylphenyl)guanidine;N-(l-naphthyl)-N'-(m- 

tolylphenyl)guanidine; N-(l-naphthyl)-N'-(o-ethylphenyl)guanidine; N-(l- 

naphthyl)-N'-(m-isopropylphenyl)guanidine;N-(l-na P hthyl)-N'-(m- 

m ethoxyphenyl)gu^ 

(m -ethylphenyl)-N--(o-iodophenyl)guanidine;N-(m-ethylphenyl)-N--(m- 
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ethylphenyl)guanidine; N-(m-ethylphenyl)-N'-(o-isopropylphenyl)guanidine; 
N-(m-ethylphenyl)-N'-(m-tolylphenyl)guanidine; N-(m-ethylphenyl)-N'-(o- 
ethylphenyl)guanidine; N-fm-ethylphenylJ-N'^m-isopropylphenylJguanidine; 
N^m-etiiylphenylJ-N'^m-methoxyphenylJguanidine; N-(m-ethylphenyl)-N'-(4- 
indanylphenyljguanidine; N-(o-ethylphenyl)-N'-(m-tolyl)guanidine; N-(o- 
e1±iylphenyl)-N-(o-iodophenyl)guanidine; N-(o-ethylphenyl)-N'-(o- 
isopropylphenyl)guanidine; N-(o-ethylphenyl)-N'-(m- 
isopropylphenyljguanidine; N-(o-ethylphenyl)-N'-(m- 

met±ioxyphcnv!)£uanidine; N-(o-ethylphenyl)-N'-(4-indanyl)guanidine; N-(o- 
iodophenyl)-N (m-tolyl)guanidine; N-(o-iodophenyl)-N'-(o- 
isopropylphcrnyljguanidine; N-(o-iodophenyl)-N'-(m- 
isopropylpheny 1 ) gu anidine ; N - (o-iodophenyl) -N' - (m- 
isopropylphenyl)guanidine; N-(o-iodophenyl)-N'-(m- 

methoxyphenyl)gu anidine; N-(o-iodophenyl)-N -(4-indanyl)guanidine; N-(o- 
isopropylphenyl)-N'-(m-tolyl)guanidine; N-(o-isopropylphenyl)-N-(m- 
isopropylphenyl)gu anidine; N-(o-isopropylphenyl)-N'-(m- 

methoxyphenyl)gu anidine; N-(o-isopropylphenyl)-N'-(4-indanyl)guanidine; N- 
(m-isopropylphenyl)-N -(m-tolyl)guanidine; N-(m-isopropylphenyl)-N'-(m- 
methoxyphenyl)guanidine; N-(m-isopropylphenyl)-N , -(4-indanyl)guanidine; 
N- (m-methoxyphenyl)-N'- (m-tolyl) gu anidine ; N-(m-methoxyphenyl)-N'-(4- 
indanyl)guanidine; N-(4-indanyl)-N , -(m«tolyl)guanidine; N-(2- 
metJiylazidophenyl)-N , -(2-methylphenyl)gu anidine; N-adamantyl-N'-(2- 
methylphenyl)guanidine; N-(iodophenyl)-N'-(2-methylphenyl)guanidine; N- 
(2-methyl-4-nitrophenyl)-N , -(2-methylphenyl)guanidine; N-(2-iodophenyl)-N'- 
(adamantyl)guanidine; N-(2-methylphenyl)-N'-(cyclohexyl)guanidine; N- 
adamantyl-N'-phenylguanidine; N-(3,5-dimethyl- l-adamantylJ-N'-fo- 
tolyl)guanidine; N-(3,5-dimethyl- l-adamantyl)-N'-(o-iodophenyl)guanidine; 
N-( l-adamantylJ-N'-fo-nitrophenylJguanidine; N-fexo^-isobornylJ-N'-fo- 
iodophenyl)guanidine; N-(exo-2-isobornyl)-N , -(o-tolyl)guanidine; N-(o- 
iodophenyl)-N'-(t-butyl)guanidine; N-(adamant-l-yl)-N'-(o- 
isopropylphenyl)guanidine; N- (adamant- 1 -yl)-N -(p-bromo-o-tolyl)guanidine; 
N-tcyclohexy^-N'-lp-bromo-o-tolylJguanidine; N-(adamant-2-yl)-N'-(p- 
iodophenyl)guanidine; N-(adamantan- l-yl)-N'-(2- 

trifluoromethylphenyl)guanidine; N-(adamantan- l-yl)-N , -(2-methylphenyl)- 
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N-methylguanidine; N-(adamantan-l-yl)-NM6-coumarmyl)guamdme; N- 
( ada m antan-l-yl)-NM8-coumaxinyl)guarudme;N-(adam 
difluorophenyDguanidine; and N-(adaxnantan-l- y l)-N'-(2-trifluoromethyl-4- 
fluorophenyl)guanidine; and pharmaceutical* acceptable salts of said 



compounds. 

4 A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of the 
following Formulae II: 

NH 

" II 

R-N-C-N-H 11 

I I 

R' R" 

wherein R, R and R" are independently a Cl -C 8 alkyl group, a C 2 -C 8 
alkenyl group, Ca-Cs alkynyl group, cycloalkyl group, cycloalkyl group 
substituted by one or more substituents, cycloalkenyl group, cycloalkenyl 
group substituted with one or more substituents, carbocyclic aryl group, 
carbocycUc aryl group substituted by one or more substituents, alkaryl 
group, alkaryl group substituted by one or more substituents, heterocychc 
group, heterocyclic group substituted by one or more substxtuents, 
heteroaryl group, or a heteroaryl group substituted by one or more 

substituents; 

or a physiologically acceptable salt thereof; 

wherein said substituent is chloro, fluoro, bromo, iodo, C-Cs alkyl, 
Cl -Cs alkoxy, cyano, C 3 -C 15 dialkylaminoalkyl, carboxy, carboxamido, d-Cs 
alkylthio, allyl, aralkyl, alkaryl, C 3 -Ce cycloalkyl, aroyl, aralkoxy, C 2 -Cs acyl, 
aryl, heteroaryl, an aryl fused to a benzene ring, a heteroaryl fused to a 
benzene ring, C 3 -C 6 heterocycloalkyl, a C 3 -C 6 heterocycloalkyl ring fused to a 
benzene ring, C-C alkylsulfonyl, arylthio, amino, Cl -C 8 alkylamino, C 2 -C 15 
dialkylamino, hydroxy, hydroxyalkyl, carbamoyl, d-Ca N-alkylcarbamoyl, 
C 2 -C 15 N N'-dialkylcarbamoyl, nitro, azido or a C 2 -C 15 dialkylsulfamoyl. 
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5. The method of claim 4 wherein the compound of Formula II is 
N,N'-di-( l-naphthyl)-N-methylguanidine; N,N'-di-( l-naphthyl)-N- 
ethylguanidine; N,N*-di-(m-ethylphenyl)-N-methylguanidine; N-(o- 
isopropylphenyl)-N'-methyl-N^l-naphthyl)guanidine; N-(m-ethylphenyl)-N- 
methyl-N'-(l-naphthyl)guanidine; N-ethyl-N.N'-di-Jm-ethylphenylJguanidine; 
N-ethyl-N-(m-ethylphenyl)-N-(4-indanyl)guanidine; N-ethyl-N-(m- 
ethylphenyl)-N'-(4-indenyl)guanidine; N-ethyl-N-(m-ethylphenyl)-N*-(o- 
iodophenyl)guanidine; N-ethyl-N-(m-ethylphenyl)-N'-(o- 
isopropylphenyl)guanidine; N-ethyl-N-tm-ethylphenylJ-N'-f 1- 
naphthyl)guanidine; N-ethyl-N-(m-ethylphenyl)-N'-(m- 

methylphenyl)guanidine; N-ethyl-N-(4-indanyl)-N'-(m-ethylphenyl)guanidine; 
N-ethyl-N-(4-indenyl)-N , -(m-ethylphenyl)guanidine; N-ethyl-N-(o- 
iodophenyl)-N'-(m-ethylphenyl)guanidine; N-ethyl-N-(o-isopropylphenyl)-N'- 
(m-ethylphenyl)guanidine; N-ethyl-N-(l-naphthyl)-N'-(m- 
ethylphenyl)guanidine; N-ethyl-N-fm-methylphenylJ-N'-fm- 
ethylphenyljguanidine; N-isopropyl-N,N'-di-(m-ethylphenyl)guanidine; N- 
isopropyl-N-(m-ethylphenyl)-N , -(4-indanyl)guanidine; N-isopropyl-N-(m- 
ethylphenyl)-N , -(4-indenyl)guanidine; N-(isopropyl)-N-(m-ethylphenyl)-N'-(o- 
iodophenyl)guanidine; N-isopropyl-N-(m-ethylphenyl)-N'-(o- 
isopropylphenyl)guanidine; N-isopropyl-N-(m-ethylphenyl)-N'-( 1- 
naphthyl)guanidine; N-isopropyl-N-(m-ethylphenyl)-N'-(m- 
methylphenyl)guanidine; N-isopropyl-N-(4-indanyl)-N'- (m- 
ethylphenyl)guanidine; N-isopropyl-N-(4-indenyl)-N'-(m- 
ethylphenyljguanidine; N-isopropyl-N-(o-iodophenyl)-N'-(m- 
ethylphenyl)guanidine; N-isopropyl-N-(o-isopropylphenyl)-N'-(m- 
ethylphenyl)guanidine; N-isopropyl-N-(l-naphthyl)-N'-(m- 
ethylphenyl)guanidine; N-isopropyl-N-(m-methylphenyl)-N'-(m- 
ethylphenyl)guanidine; N-methyl-N-(m-ethylphenyl)-N'-(4-indanyl)guanidine; 
N-methyl-N-(m-ethylphenyl)-N'-(4-indenyl)guanidine; N-methyl-N-(m- 
ethylphenyl)-N*-(o-iodophenyl)guanidine; N-methyl-N-(m-ethylphenyl)-N'-(o- 
isopropylphenyl)guanidine; N-methyl-N-(m-ethylphenyl)-N'-(m- 
methylphenyl)guanidine; N-methyl-N-(4-indanyl)-N'-(m- 

ethylphenyl)guanidine; N-methyl-N-(4-indenyl)-N , -(m-ethylphenyl)guanidine; 
N-methyl-N-(o-iodophenyl)-N'-(m-ethylphenyl)guanidine; N-methyl-N-(o- 
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isopropylphenyl)-N-(m-ethylphenyl)guanidine;N-methyl-N-(o- 
isopropylphenyl)-N^m-ethylphenyl)guanidine;N-methyl-N-(l-naphthyl)-N'- 

(m -eth y lphenyl)guanidine;N-inethyl-N-(m-methylphenyl)-N--(m- 
e th y l P henyl)guanidine;N-(8.coumarinyl)-N'-(3-ethylphenyl)-N-- 
methylguanidine; N-(l-naphthyl)-N'-(8-coumarinyl)-N-ethylguanidine; N-(8- 
coumarinyl)-N--(3-ethylphenyl)-N-ethylguanidine;N-(l-naphthyl)-N'-(8- 
coumarinyl)-N-ethylguanidine;N-(l-naphthyl)-N'-(3-methylphenyl)-N'- 
methvlguanidine; N-(l-naphth y l)-N'-(3-nitrophen y l)-N'-meth y lguanidme; N- 
(l-naphthvU-NMS-azidophen^-N'-methjrlguanidine-.N^T-nuoro-l- 
naphthvl);N-M3-cthvlphen y l)-N'-meth y lguanidine;N-(4-fluoro-l-naphth y l)- 

N'-(3-elhyl P henyl)-N -methylguanidine; N-(l-naphthyl)-N'-(4-fluoro-3- 

eth y lphen y l)-N--meth y lguanidine;N-(2-fluoro-l-naphthyl)-N'-(3- 

ethylphenyl)-N -methylguanidine; N-(5-fluoro- l-naphthyl)-N'-(3- 

ethylphenyl)-N -methylguanidine; N-(8-fluoro- l-naphthyl)-N'-(3- 

eth y lphenyl)-N'-methylguanidine;N-(l-naphthyl)-N'-(2-fluoro-3- 

ethylphenyl)-N-methylguanidine;N-(l-naphthyl)-N'-(6-fluoro-3- 

ethyl P henyl)-N'-methylguanidine;N-(l-naphthyl)-N'-(2 ) 4-difluoro-3- 

ethylphenyl)-N'-methylguanidine;N-(l-naphthyl)-N--(2,6-diauoro-3- 

ethylphenyl)-N--methylguanidine;N-(l-naphthyl)-N'-(2,4,6-triauoro-3- 

ethylphenyl)-N'-methylguanidine; N-(2,4-difluoro- l-naphthyl)-N'-(3- 
ethylphenyD-N'-methylguanidine; N-(2,4-difluoro. l-naphthyl)-N'-(3- 
ethylphenyl)-N--methylguanidine;N-(2 ) 4,5-trifluoro-l-na P hthyl)-N'-(3- 

e thylphenyl)-N'-methylguanidine;N-(2,4,8-trifluoro-l-naphthyl)-N'-(3- 

ethyl P henyl)-N'-methylgu^ 

ethyl P henyl)-N'-^^ 

ethyl P hen y l)-N'-meth^^ 

eth y lphen y l)-N'-methylguanidine;N-(4-fluoro-l-naphthyl)-N 

ethylphenylJ-N'-m^^ 
ethylphenylJ-N'-me*^^^ 

ethylguanidine; N-(l-naphthyl)-NW8-coumarinyl)-N-ethylguanidine; 
coumarinyl)-N'-(3-nitro P henyl)-N'-methylguanidinc;N-^^ 
methylphenyl)-N-- m ethylguanidine;N-(8-coumarinyl)-N'-(4-fluo ro 
ethylphenyl)-N'-methylguanidine;N,N--di(8-coumarinyl)-N-me^ 
N N'-di(8-coumarinyl)-N-ethylguanidine; N-(2-Huoronaphthyl)-N'-(3- 
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methylphenyl)-N'-methylguanidine; N-(4-fluoronaphthyl)-N'-(3- 
methylphenyl)-N'-methylguanidine; N- (5-fluoronaphthyl)-N'-(3- 
metnylphenylJ-N'-methylguanidine; N-(7-fluoronaphthyl)-N'-(3- 
methylphenylJ-N'-methylguanidine; N-(2,4-difluoronaphthyl)-N'-(3- 
methylphenylJ-N'-methylguanidine; N-(2,4,5-trifluoronaphthyl)-N , -(3- 
methylphenyl)-N'-rnethylguanidine; N-(2,4,8-trifluoronaphthyl)-N'-(3- 
methylphenyl)-N'-methylguanidine; N-(l-naphthyl)-N'-(2-fluoro-3- 
methylphenyl)-N'-methylguanidine; N-(l-naphthyl)-N'-(4-fluoro-3- 
mcthylphenyl)-N'-methylguanidine; N-(l-naphthyl)-N'-(5-fluoro-3- 
mcthylphenyl)-N'-methylguanidine; N-(l-naphthyl)-N'-(3-nitrophenyl)-N'- 
ethylguanidine; N-(l-naphthyl)-N'-(4-fluoro-3-ethylphenyl)-N- 
methylguanidine; N-(l-naphthyl)-N'-(3-trifluoromethylphenyl)-N'- 
methylguanidine; N-fS-coumarinylJ-N'-tS-trifluoromethylpheny^-N'- 
methylguanidine; N-( l-naphthyl)-N'-(3-t^ifluo^omethylphenyl)-N•- 
e thy lguani dine; and N-(8-coumarinyl)-N'-(3-trifluoromethylphenyl)-N'- 
ethylguanidine . 

6. A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of the 
following Formulae III: 



NH 



R-N-C-N-R'" 

I I 

R' R" 



HI 



wherein R, R', R" and R " are independently a Ci-C 8 alkyl group, a C 2 - 
Cs alkenyl group, C 2 -C 6 alkynyl group, cycloalkyl group, cycloalkyl group 
substituted by one or more substituents, cycloalkenyl group, cycloalkenyl 
group substituted with one or more substituents, carbocyclic aryl group, 
carbocyclic aryl group substituted by one or more substituents, alkaryl 
group, alkaryl group substituted by one or more substituents, heterocyclic 
group, heterocyclic group substituted by one or more substituents, 
heteroaryl group, or a heteroaryl group substituted by one or more 
substituents; 
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or a physiologically acceptable salt thereof; 

wherein said substituent is chloro, fluoro, bromo, iodo, Ci-Ca alkyl, 
Cl -C 8 alkoxy, cyano, C 3 -C 15 dialkylaminoalkyl, carboxy, carboxamido, C.-Cs 
alkylthio, allyl, aralkyl, alkaryl, C 3 -C 6 cycloalkyl, aroyl, aralkoxy, C 2 -Cs acyl, 
aryl heteroaryl, an aryl fused to a benzene ring, a heteroaryl fused to a 
benzene ring, C 3 -C 6 heterocycloalkyl, a C 3 -C 6 heterocycloalkyl ring fused to a 
benzene ring, Ci-C 8 alkylsulfonyl, arylthio, amino, d-Cs alkylamino, C 2 -C 15 

dialkylamino, hydroxy, hydroxyalkyl, carbamoyl, C-Cs N-alkylcarbamoyl, 

C 2 -C l5 N.N'-dialkylcarbamoyl, nitro, azido or a C 2 -Cis dialkylsulfamoyl. 

7. The method of claim 6 wherein the compound of Formula III is 

N N'-diethyl-N,N'-di-(m-ethylphenyl)guanidine; N,N'-diethyl-N,N'-di-(l- 

naphthyl)guanidine; N,N'-die^ 

N N--diethyl-N-(m-ethylphenyl)-N'-(4-indenyl)guanidine; N,N'-diethyl-N-(m- 
eu,yl P henyl)-N--(o-iodophenyl)guanidme;N,N'-diethyl-N-(m-ethyl P henyl)-N'- 

(o-isopropylphenyl)guanidine;N,N'-diethyl-N-(m-ethyl P henyl)-N'-(l- 

naphthyl)guanidine;N,N'-diethyl-N-(l-naphthyl)-N'-(m- 

ethylphenyl)guanidine;N,N'-diethyl-N-(m-methylphenyl)-N 1 -(m- 

ethylphenyl)guanidme; N,N'-dnsop^^ 

N N'-(insopropyl-N-(m-ethylphenyl)-N'-(4-mdanyl)guamdine; N,N'- 
dUsopropyl-N-(m-ethylphenyl)-N'-(44ndenyl)guanidme;N,N'-dnsopropyl-N^ 

(m-ethylphenyl)-N'-(o^odophenyl)guanidine;N,N--dusopropyl-N-(m- 

emylphenyl)-N'-(o-isopropylphenyl)guanidine; N,N"-diisopropyl-N-(m- 
emylphenyl)-N--(l-naphthyl)guanidme;N,N'-dnsopropyl-N-(m-ethylphenyl)- 

N 1 -(m-methylphenyl)guamclme;N > N'-dimethyl-N,N 1 -di-(m- 
ethylphenyl)guanidme;N,N , -dimethyl-N-(m-ethylphenyl)-N'-(4- 

indanyl)guanidine; N,N'-dimethyl-N-(m-ethylphenyl)-N--(4- 

mdenyl)guanidm e ;N,N'-dimethyl-N-(m-ethylphenyl)-N'-(o- 

iodo P henyl)guamdme;N,N'-dimethyl-N-(m-ethylphenyl)-N'-(o- 

isopropylphenyl)guanidine;N,N'-dimethyl-N-(m-ethylphenyl)-N'-(l- 

naphthyl)guanidme;N,N'-dimethyl-N-(m-ethylphenyl)-N'-(m- 

methylphenyl)guanidine;N-ethyl-N'-isopropyl-N,N 1 -di-(m- 

ethylphenyl)guarndme;N-ethyl-N-(m-eth y lphenyl)-NM4-indanyl)-N-- 

isopropylguanidine;N-ethyl-N-(m-ethylphenyl)-N'-(4-indenyl)-N'- 

isopropylguanidine; N-ethyl-N-(m-ethylphenyl)-N'-(o-iodophenyl)-N'- 
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isopropylguanidine; N-ethyl-N-(m-ethylphenyl)-N'-(o-isopropylphenyl)-N'- 
isopropylguanidine; N-ethyl-N-(m-ethylphenyl)-N'-( l-naphthyl)-N'- 
isopropylguanidine; N-ethyl-N-(m-ethylphenyl)-N'-(m-methylphenyl)-N*- 
isopropylguanidine; N-ethyl-N-(4-indanyl)-N'-(m-ethylphenyl)-N - 
isopropylguanidine; N-ethyl-N-(4-indenyl)-N'-(m-ethylphenyl)-N'- 
isopropylguanidine; N-ethyl-N-fo-iodophenylJ-N'-lm-ethylphenylJ-N'- 
isopropylguanidine; N-ethyl-N-fo-isopropylphenylJ-N'-Jm-ethylphenylJ-N'- 
isopropylguanidine; N-ethyl-N-( l-naphthyl)-N'-(m-ethylphenyl)-N'- 
isopropylguanidine; N-ethyl-N-(m-methylphenyl)-N*-(m-ethylphenyl)-N'- 
isopropylguanidine; N.N'-diisopropyl-N.N'-di-lm-ethylphenylJguanidine; N,N'- 
diisopropyl-N-(m-ethylphenyl)-N , -(4-indanyl)guanidine; N,N'-diisopropyl-N- 
(m-ethylphenyl)-N , -(4-indenyl)guanidine; N,N*-diisopropyl-N-(m- 
ethylphenyl)-N'-(o-iodophenyl)guanidine; N.N'-diisopropyl-N-fm- 
ethylphenyl)-N'-(o-isopropylphenyl)guanidine; N,N'-diisopropyl-N-(m- 
ethylphenyl)-N'-(l-naphthyl)guanidine; N,N'-diisopropyl-N-(m-ethylphenyl)- 
N'-(m-methylphenyl)guanidine; N,N'-diisopropyl-N-(4-indanyl)-N'-(m- 
ethylphenyl)guanidine; N,N'-diisopropyl-N-(4-indenyl)-N'-(m- 
ethylphenyl)guanidine; N,N'-diisopropyl)-N-(o-iodophenyl)-N'-(m- 
ethylphenyl)guanidine; N,N , -diisopropyl-N-(o-isopropylphenyl)-N'-(m- 
ethylphenyl)guanidine; N,N'-diisopropyl-N-(l-naphthyl)-N'-(m- 
ethylphenyl)guanidine; N.N-dusopropyl-N-fm-methylphenylJ-N'-fm- 
ethylphenyl)guanidine; N-methyl-N,N'-di-(m-ethylphenyl)-N'- 
isopropylguanidine; N-methyl-N-fm-ethylphenylJ-N'-^-indanylJ-N'- 
isopropylguanidine; N-methyl-N-(m-ethylphenyl)-N , -(4-indenyl)-N'- 
isopropylguanidine; N-methyl-N-fm-ethylphenylJ-N'-fo-iodophenylJ-N- 
isopropylguanidine; N-methyl-N-(m-ethylphenyl)-N•-(o-isop^opylphenyl)-N•- 
isopropylguanidine; N-methyl-N-(m-ethylphenyl)-N'-( l-naphthyl)-N'- 
isopropylguanidine; N-methyl-N-lm-ethylphenyll-N'-lm-methylphenylj-N'- 
isopropylguanidine; N-methyl-N-(4-indanyl)-N'-(m-ethylphenyl)-N'- 
isopropylguanidine; N-methyl-N-(4-indenyl)-N , -(m-ethylphenyl)-N'- 
isopropylguanidine; N-methyl-N-(o-iodophenyl)-N'-(m-ethylphenyl)-N'- 
isopropylguanidine; N-methyl-N-(o-isopropylphenyl)-N'-(m-ethylphenyl)-N'- 
isopropylguanidine; N-methyl-N-( 1 -naphthyl)-N'-(m-ethylphenyl) -N'- 
isopropylguanidine; N-methyl-N-(m-methylphenyl)-N'-(m-ethylphenyl)-N'- 
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isopropylguanidine; N-ethyl-N ; N'-di-(m-ethylphenyl)-N'-methylguanidine; N- 
ethyl-N-(m-ethylphenyl)-NM4-md^ 

ethylphenyl)-NM4-indenyl)-N--methylguanidine;N-ethyl-N-(m-ethylphen^ 
NMo-iodo P henyl)-N'-methylguanidine;N-ethyl-N-(m-ethylphenyl)-N'-(o- 

iso P ropylphenyl)-N'-methylguanidine;N-ethyl-N-(m-ethylphenyl)-N--(l- 
naphthyl)-N'-methylguanidine;N-ethyl-N-(m-ethyl P henyl)-N'-(m- 
methylphenyl)-N'-methylguanidine;N,N--di(l-naphthyl)-N ( N'- 
dxmcthylguanidine; N-(8-coumarinyl)-N'-(3-ethyl P henyl)-N,N- 
d imc thvlguanidine; N,N'-di(8-coumarin y l)-N,N'-dimcth y lguanidine; N,N-di(8- 
coumarinylJ-N-methyl-^ 

N N -dimcthylguanidine; N-(l-naphthyl)-N'-(3-azidophenyl)-N,N'- 
dimethylguanidine;N-(8-coumarinyl)-N'-(3-nitro P henyl)-N,N-- 
dimethvlguanidine;N-(8-coumarinyl)-N-(3-azido P henyl)-N,N'- 
dimethylguanidine;N-(7-fluoro-l-na P hthyl)-N--(3-ethyl P henyl)-N,N-- 

dimethylphenylguanidme; N-(4-^ 

dimethylguanidine;N-(l-na P hthyl)-N--(4-fluoro-3-ethyl P henyl-N,N-- 

dimethylguanidine;N-(l-na P hthyl)-N'-(3-methyl P henyl)-N,N'- 

dimethylguanicline;N-(8-coumarinyl)-N-(3-methyl P henyl)-N,N'- 

dimemylguarudme;N-(l^^ 

N-(l-na P hthyl)-NM3-azido P henyl)-N,N--diethylguanidine;N-(8-coum 
N'-(3-nitro P henyl)-N,N'-diethylguanidine;N-(8-coumarinyl)-N'-(3- 
azido P henyl)-N,N'-diethylguanidine; N-(7-fluoro- l-na P hthyl)-N'-(3- 
ethyl P henyl)-N,N'-diethyl P henylguanidine; N-(4-fluoro- l-na P hthyl)-N'-(3- 
ethyl P henyl)-N,N'-diethylguanidine;N-(l-na P hthyl)-N'-(4-fluoro-3- 

ethyl P henyl)-N,N'-methylguanid^ 

N^-diethylguanidine; and N-(8-coumarinyl)-N-(3-methyl P henyl)-N,N-- 

diethylguanidine. 

8 A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of the 
following Formulae IV: 
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IV 



wherein R, R' and R 2 are each independently hydrogen, substituted 
or unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or 
unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted or 
unsubstituted alkylthio, substituted or unsubstituted alkylsulfinyl, 
substituted or unsubstituted alkylsulfonyl, substituted or unsubstituted 
aminoalkyl, substituted or unsubstituted carbocyclic aryl, substituted or 
unsubstituted aralkyl, or a substituted or unsubstituted heteroaromatic or 
heteroalicyclic group having 1 to 3 rings, 3 to 8 ring members in each ring 
and 1 to 3 heteroatoms; 

R 3 , R 4 , and each R 5 substituent are each independently halogen, 
hydroxyl, azido, substituted or unsubstituted alkyl, substituted or 
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted or 
unsubstituted alkoxy, substituted or unsubstituted alkylthio, substituted or 
unsubstituted alkylsulfinyl, substituted or unsubstituted alkylsulfonyl, 
substituted or unsubstituted aminoalkyl, substituted or unsubstituted 
carbocyclic aryl, substituted or unsubstituted aralkyl, nitro, cyano, 
substituted or unsubstituted alkanoyl, or substituted or unsubstituted 
carboxy; n is an integer of from 0 to 3; or a pharmaceutically acceptable 
salt thereof. 

9. The method of claim 8 wherein the compound of Formula IV is 
N-(3-ethylphenyl)-N,N*-dimethyl-N'-(2,5-dichlorophenyl)guanidine; N-(3- 
ethylphenyl)-N-methyl-N'-(2,5-chchlorophenyl)guanidine; N-(3-ethylphenyl)- 
N , -(2,5-dichlorophenyl)-N'-methylguanidine; N-(3-ethylphenyl)-N'-(2,5- 
dichlorophenyl)guanidine; N-(3-ethylphenyl)-N-methyl-N'-(2,5- 
dibromophenyl)guanidine; N-(3-ethylphenyl)-N , -(2,5-dibromophenyl)-N'- 
methylguanidine; N-(3-ethylphenyl)-N'-(2,5-dibromophenyl)guanidine; N-(3- 



BNSDOCID: <WO 9902145A1_I_> 



WO 99/02145 



PCT/US98/13640 



- 112 - 



ethylphenyl)-N-methyl-N^2^ 

ethylphenyl)-N'-(2-chloro-5-trifluoromethylphenyl)guanidine;N-(3- 
ethylphenyl)-N,N'-dim^^^ 

ethylphenyl)-N-methyl-NM2-bromo-5-trmuromethylphenyl)guanxdme;^ 
ethylphenyl)-N 1 -(2-bromo-5-trinuoromethylphenyl)guanidine;N-(3- 

ethylphenyl)-N-methyl-NM2-n^ 

ethylphenyl)-N'-(2-fluoro-5-trifluoromethylphenyl)guanidine;N-(3- 

ethylphenyl)-N,N'-dimethyl-NM2-chloro-5-ethylphenyl)guanidine;N-P 

ethylphenyl)-N-methyl-N'-(2-chloro-5-ethylphenyl)guanidine; N-(3- 

ethylphenyl)-NM2-chloro-5-ethylphenyl)guanidine;N-(3-ethylpheny«^ 

dimethyl-NM2-bromo-5-ethylphenyl)guanidine;N-(3-ethylphenyl)-N-^^ 

NM2-bromo-5-ethylphenyl)guanidine;N-(3-ethylphenyl)-NM2-bromo-5- 

ethylphenyl)guanidine; N-(3^^ 

ethylphenyl)guanidine;N-(3-ethylphenyl).N-methyl-N'-(2-fluoro-5- 
ethylphenyl)guanidine; N-(3-ethylphenyl)-N--(2-fluoro-5- 
ethylphenyl)guanidine; ^ 

methylphenyl);N-(3-ethylphenyl)-N-methyl-N'-(2-chloro-5- 
methyl P henyl)guanidine;N-(3-ethylphenyl)-N'-(2-chloro-5- 
ethylphenyl)guanidine;N-(3-ethylphenyl)-N'-(2-chloro-5- 
m ethylpbenyl)guanidine;N43-ethylphenyl)-N- m ethyl-NM2-chloro-5- 

methylthio)guanidine; N-(3-ethylphenyl)-N'-(2-chloro-5- 

m ethylthio)guan^ 

N-(l-naphthyl-N'-(2-fluoro-5-ethylphenyl)guanidine; N-(l-naphthyl)-N -(2,5- 

dichlorophenyl)guanidine;N-(l-na P hthyl)-N--(2-fluoro-5- 

methylphenyl)guanidine;N-(3-ethylphenyl)-N-methyl-N'-(2 > 4,5- 

trichlorophenyl)guanidine;N-(3-ethylphenyl)-N'-(2,4,5- 
trichlorophenyl)guanidine;N-(3-ethylphenyl)-N-methyl-N'-(2,3,5- 

trichlorophenyl)guanidine;N-(3-ethylphenyl)-N'-(2,3,5- 
trichlorophenyl)guanidine;N-(l-naphthyl)-N'-(2,4,5- 
trichlorophenyl)guanidine;N-(l-naphthyl)-N'-(2,3,5- 
trichlorophenyl)guanidine;N-(l-naphthyl)-NM2,5-dichloro P hen^ 
methylguanidine; N-(l-naphthyl)-N'-(2-chloro-5-inethylphenyl)guanidme; N- 

n-naphth y l)-N'-(2,5-^ 
dibromophenyl)gua^^^ 
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methylguanidine; N-( l-naphthyl)-N , -(2-5-dimethylphenyl).N , - 
methylguanidine; N-( l-naphthyl)-N'-(2,5-dibromophenyl)-N- 
methylguanidine; N-{ l-naphthyl)-N , -(2,5-dibromoph€nyl)-N - 
methylguanidine; N-(l-naphthyl)-N f -(2-chloro-5- 
thiomethylphenyl)guanidine; N-( l-naphthyl)-N'-(2-fluoro-5- 
trinuoromethylphenyl)guanidine; N-( l-naphthyl)-N'-(2-chloro-5- 
trifluoromethylphenyl)guanidine; N-(l-naphthyl)-N'-(2-bromo-5- 
trifluoromethylphenyl)guanidine; N-(l-naphthyl)-N'-(2-thiomet±iyl-5- 
trifluoromethylphenyl)guanidine; N - ( 1 -naphthyl) - N'- (2 -methoxy- 5 - 
methylphenyl)guanidine; N-( l-naphthyl)-N'-(2-chloro-5- 
ethylphenyl)guanidine; N-(l-naphthyl)-N'-(2-chloro-5-ethylphenyl)-N - 
methylguanidine; N-( l-naphthyl)-N , -methyl-N , -(2-chloro-5- 
thiomethylphenyl)guanidine; N-(8«quinolinyl)-N , -(2-chloro-5- 
methylphenyl)guanidine; N-(8-quinolinyl)-N'-(2-chloro-5- 
ethylphenyl)guanidine; N-(8-quinolinyl)-N f -methyl-(2-chloro-5- 
ethylphenyl)guanidine; N-(3-methylthiophenyl)-N-methyl-N , -(2-chloro-5- 
methylthiophenyl)guanidine; N-(3-methylthiophenyl)-N r -methyl-N , -(2-chloro- 
5-methylthiophenyl)guanidine; N-(3-methylthiophenyl)-N r -(2-chloro-5- 
methylthiophenyl)guanidine; N-(3-methylthiophenyl)-N-methyl-N , -(2-chloro- 
5-ethylphenyl)guanidine; N-(3-methylthiophenyl)-N , -methyl-N'-(2-chloro-5- 
ethylphenyl)guanidine; N-(3-methylthiophenyl)-N , -(2-chloro-5- 
ethylphenyl)guanidine; N-(3-methylthiophenyl)-N-methyl-N'-(2-bromo-5> 
ethylphenyl)guanidine; N-(3-methylthiophenyl)-N , -methyl-N , -(2-bromo-5- 
ethylphenyl)guanidine; N-(3-methylthiophenyl)-N , -(2-bromo-5- 
ethylphenyl)guanidine; N-(3-methylthiophenyl-N-met±iyl«N , -(2,5- 
dichlorophenyl)guanidine; N-(3-methylthiophenyl-N , -methyl-N , -(2,5- 
dichlorophenyl)guanidine; N-(3-methylthiophenyl-N'-(2,5- 
dichlorophenyl)guanidine; N-(3-methylthiophenyl)-N-methyl-N'-(2,5- 
dibromophenyl)guanidine; N-(3-methylthiophenyl)-N'-methyl-N , -(2,5- 
dibromophenyl) guanidine; N- (3-methylthiophenyl)-N'-(2 ,5- 
dibromophenyl)guanidine; N-(3-txifluorometJiylphenyl)-N-methyl-N , -(2- 
chloro-5-methylthiophenyl)guanidine; N-(3-trifluoromethylphenyl)-N - 
methyl-N'-(2-chloro-5-methylthiophenyl)guanidine; N-(3- 
trifluoromethylphenyl)-N'-(2-cWoro^ N-(3- 
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trinuoromethylphenyl)-N-methyl-N'-(2-chloro-5-ethylphenyl)guanidm^ 
trifluoromethylpheny^ 

(3-trinuoromethylphenyl)-N'-(2-chloro-5-ethyl P henyl)guanidine;N-(3- 

trinuoro m ethylphenyl)-N-methyl-N^2-bromo-5-ethyl P henyl)guanidme^ 

trmuoromethylphen y l)-N -methyl-N'-(2-bromo-5-ethylphenyl)guanidme; N- 

(3-trifluoromethylphenyl)-N"-(2-bromo-5-ethylphenyl)guanidine;N-(3- 

trifluoromethylphenyl)-N-methyl-NM2,5-dichlorophenyl)guanidine;N-(3- 

trifluoromethylphenyl)-N'-methyl-NM2 ) 5-dichlorophenyl)guanidme;N-(3- 

trmuoromethylphenyl)-N'-(2,5-dichlorophenyl)guanidine;N-(3- 

trinuoromethylphenyl)-N-methyl-N'-(2,5-dibromophenyl)guanidine;N-(3- 

trmuoromethylphenyl)-N'-methyl-N -(2,5-dibromophenyl)guanidme; N-(3- 

trifl U oromethylphenyl)-NM2,5-dibromophenyl)guanidine;N-(3-ethylphenyl)- 

N-methyl-N'-(2-bromo-5-methylthiophenyl)guanidine;N-(3-ethylphenyl)-N-- 

methyl-NM2-bromo-5-methylthiophenyl)guanidine;N-(3-ethylphenyl)-N'-(2- 

bromo-5-methylthiophenyl)guanidine;N-(3-methylthiophenyl)-N-methyl-N 

(2-bromo-5-methylthiophenyl)^ 

N .. ( 2-bromo-5-methylthiophenyl)gaanidme;N-(3-methyltWopheny« 

bromo-5-methylthiophenyl)guanidine;N-(3-methylthiophenyl)-N-me^ 

(2-bromo-5-ethylphenyl)guanidine;N-(3-methylthiopbenyl)-NVmethyl-NM2- 

bromo-5-ethylphenyl)guanidine;N-(3-methylthiophenyl)-N'-(2-bromo-5- 

ethylphenyl)guanidine;N-(3-trifl U oromethylphenyl)-N-methyl-N'-(2-broxno-5- 

m eth y lthiophenyl)guanidine;N-(3-trifluoromethylphenyl)-N'-methyl-N'-(2- 

bromo-5-methylthiophenyl)guanidine; N-(3-trifluoromethylphenyl)- N --(2- 
bromo-5-methylthiophenyl)guanidine;N-(3-bromophenyl)-N-methyl-N'-(2- 
chloro-5-methylthiophenyl)guanidine;N-(3-bromophenyl)-N'-methyl-NM2 
cWoro-5-methylthiophenyl)guanidine;N-(3-bromophenyl)-N'-(2-chloro-5- 

m ethylthiophenyl)guan^ 

dibromophenyl)guanidine;N-(3-trmuorometho X yphenyl)-N--methyl-N--(2,5- 

dibromophenyl)guanidine;N-(3-trifluorometho X yphenyl)-N'-(2,5- 

dibromophenyl)guanidine;N-(3-trifluoromethoxyphenyl)-N-methyl-N'-(2- 

bro m o-5-ethyl P henyl)guaxudine;N-(3-trmuoromethoxyphenyl)-N-me 

(2-bromo-5-ethylphenyl)guanidine;N-(3-trifluoromethoxyphenyl)-N--(2- 

bro m o-5-ethylphenyl)guanidine;N-(3-iodophenyl)-N-methyl-N'-(2-chloro-5- 

methylthiophenyl)^ 
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methylthiophenyl)guanidine; N-(3-iodophenyl)-N'-(2-chloro-5- 
methylthiophenyl)guanidine; N-(3-iodophenyl)-N-methyl-N'-(2-chloro-5- 
ethylphenyl)guanidine; N-(3-iodophenyl)-N , -methyl-N'-(2-chloro-5- 
ethylphenyl)guanidine; N-(3-iodophenyl)-N'-(2-chloro-5- 
ethylphenyl)guanidine; N-(3-ethylphenyl)-N'-(2-chloro-5- 
ethylthiophenyl)guanidine; N-(3-ethylphenyl)-N-methyl-N , -(2-chloro-5- 
ethylthiophenyl)guanidine; N-(3-ethylphenyl)-N'-methyl-N'-(2-chloro-5- 
ethylthiophenyl)guanidine; N-(3-etJiylphenyl)-N,N , -dimethylrN , -(2-chloro-5- 
ethylthiopht*nyl)guanidine; N-(3-ethylphenyl)-N'-(2-bromo-5- 
ethylthiophcnyl)guanidine; N-(3-ethylphenyl)-N-methyl-N'-(2-brorno-5- 
ethylthiophenyl)guanidine; N-(3-ethylphenyl)-N'-methyl-N , -(2-bromo-5- 
ethylthiophenyl)guanidine; N-(3-ethylphenyl)-N,N -dimethyl-N , -(2-bromo-5- 
ethylthiophenyl) guanidine; N-(3-methylthiophenyl)-N'-(2-chloro-5- 
ethylthiophenyl)guanidine; N-(3-methylthiophenyl)-N-methyl-N'-(2-chloro-5- 
ethylttiiophenyl) guanidine; N-(3-rnethylthiophenyl)-N , -methyl-N'-(2-chloro-5- 
ethylthiophenyl) guanidine; N-(3-methylthiophenyl)-N,N-dimethyl-N , -(2- 
chloro-5-ethylthiophenyl)guanidine; N-(3-methylthiophenyl)-N'-(2-bromo-5- 
ethylthiophenyl)guanidine; N-(3-methylthiophenyl)-N-methyl-N , -(2-bromo-5- 
ethylthiophenyl) guanidine ; N-(3-metJiylthiophenyl)-N , -methyl-N , -(2-bromo-5- 
ethylthiophenyl)guanidine; N-(3-methylthiophenyl)-N,N'-dimethyl-N , -(2- 
bromo-5-et±iylthiophenyl)guanidine; N-(3-trifluoromethylphenyl)-N'-(2- 
chloro-5-et±iylthiophenyl)guanidine; N-(3-txifluorometJiylphenyl)-N-methyl- 
N-(2-chloro-5-ethylthiophenyl)guaiiidine; N-(3-t^ifluo^omethylphenyl)-N , - 
methyl-N'-(2-chloro-5-etJiylthiophenyl)guanidine; N-(3- 
trifluoromethylphenyl)-N,N , -dimethyl-N , -(2-chloro-5- 
ethylthiophenyl) guanidine ; N- (3-trifluoromethylphenyl) -N'- (2-bromo-5- 
ethylthiophenyl) guanidine; N-(3-trifluoromethylphenyl)-N-methyl-N , -(2- 
bromo-5-ethylthiophenyl) guanidine; N - ( 3 - txiflu orome thy lphenyl) - N ' -methyl- 
N , -(2-bromo-5-ethylthiophenyl)guanidine; N-fS-trifluoromethylphenylJ-N^'- 
dimethyl-N-(2-bromo-5-ethyltJiiophenyl)guanidine; N-(3-ethylphenyl)-N , -(2- 
cWoro-5-trifluoromethylthiophenyl)guanidine; N-(3-ethylphenyl)-N-methyl- 
N , -(2-chloro-5-trifluoromethylthiophenyl)guanidine; N-(3-ethylphenyl)-N'- 
methyl-N , -(2-chloro-5-tiifluoromethyltliiophenyl)guanidine; N-(3- 
ethylphenyl)-N,N'-dimethyl-N'-(2-chloro-5- 
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trmuoromethylthiophenyl)guanidine;N-(3-ethylphenyl)-N'-(2-bromo-5- 
trifluoromethylthiophenyl)guanidine;N-(3-ethylphenyl)-N-methyl-N'-(2- 

bromo-5-trifluoromethylthiophenyl)guanidine; N-(3-ethylphenyl)-N'-methyl- 
N 1 -(2-bromo-5-trinuoromethylthiophenyl)guanidine;N-(3-ethylphenyl)-N,N'- 
dimethyl-N'-(2-bromo-5-trmuoromethylthiophenyl)guanidine;N-(3- 
methylthiophenyl)-N'-(2-cWoro-5-trinuoromethylthiophenyl)guanidine; 

methylthiophenyl)-N-methyl-N'-(2-chloro-5- 
trinuoromethylthiophenyl)guam^^ 

(2-chloro-5-trinuoromethylthiophenyl)guanidine;N-(3-niethylthiophenyl)- 
N ,N'-dimethyl-N , -(2-chloro-5-trifluoromethylthiophenyl)guanidine; N-(3- 
methylthiophenyl)-N , -(2-bromo-5-trinuoromethylthiophenyl)guanidine; N-(3- 

methylthiophenyl)-N-methyl-N , -(2-bromo-5- 
trinuoromethylthiophenyl)guam^ 

(2-bromo-5-trifluoromethylthiophenyl)guanidine;N-(3-methylthiophenyl)- 
N,N , -dimethyl-N'-(2-bromo-5-trifluoromethylthiophenyl)guanidine; N-(3- 

trMuoromethylphenyl)-N'^ 

N-(3-trifluoromethylphenyl)-N-methyl-N , -(2-chloro-5- 

trifluoromethylthiophenyl)guanidine;N-(3-trmuoromethylphenyl)-N^ 
N'-(2-chloro-5-tri£luoromethylthiophenyl)guanidine; N-(3- 

trifluoromethylphenyl)-N,N'-dimethyl-N , -(2-chloro-5- 
trmuoromethylthiophenyl)guanidine;N-(3-trifluoromethylphenyl)-N'-(2- 

bromo-5-trifluoromethylthiophe^ 

N-methyl-N'-(2-bromo-5-trifluoromethylthiophenyl)guanidine; N-(3- 
trifluoromethylphenyl)-N , -methyl-N-(2-bromo-5- 

trifluoromethylthiophenyl)guanidine; N-(3-tri£luoromethylphenyl)-N,N'- 
dimethyl-N'-(2-bromo-5-trinuoromethylthiophenyl)guaiiidine; N-(l- 
naphthyl)-N , -(2-chloro-5-methylthiophenyl)guanidine;N-(l-naphthyl)-N'-(2- 
iodo-5-methylthiophenyl)guanidine;N-(l-naphthyl)-N'-(2-bromo-5- 

methylthiophenyljguanidme; N-(3-m^ 

dibromophenyl)guanidine; N-(3-methylsulfonylphenyl)-N'-(2,5- 
dibromophenyl)guanidine; N-(3-methylsulfinylphenyl)-N-methyl-N , -(2,5- 
dibromophenyl)guanidine; N-(3-methylsulfinylphenyl)-N , -(2 > 5- 
dibromophenyDguanidine; or a pharmaceutical^ acceptable salt thereof. 
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10. A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of claim 1 , 
4, 6 or 8 that has a substituent of carbocyclic aryl substituted at one or 
more ring positions by haloalkyl, substituted or unsubstituted thioalkyl 
having from 1 to about 3 carbon atoms, substituted or unsubstituted 
alkylsulfinyl or substituted or unsubstituted alkylsulfonyl. 

11. The method of claim 10 wherein the compound is N-(l- 
naphthyl)-N , -(3-met±lyltlliophenyl)-N , -^ N-(l-naphthyl)-N- 
methyl-N'-(3-methylthiophenyl)guanidine; N-(l-naphthyl)-N,N'-dimethyl-N - 
(3-methylthiophenyl)guanidine; N-(l-naphthyl)-N'-(3- 

methylthiophenyl)guanidine; N-(l-naphthyl)-N , -(3-methylsulfinylphenyl)-N'- 
methylguanidine; N-( 1 -naphthyl)-N-methyl-N'-(3- 

methylsulfinylphenyl)guanidine; N-(l-naphthyl)-N,N'-dimethyl-N , -(3- 
methylsulfinylphenyl)guanidine; N-( 1 -naphthyl) -N'- (3- 
methylsulfinylphenyl)guanidine; N-( 1 -naphthyl)-N'-(3- 

methylsulfonylphenyl)-N'-methylguanidine; N-( l-naphthyl)-N-methyl-N'-(3- 
methylsulfonylphenyl)guanidine; N-( l-naphthyl)-N,N'-dimethyl-N '-(3- 
methylsulfonylphenyl)guanidine; N-(l -naphthyl) -N'-(3- 
methylsulfonylphenyl)guanidine; N-( l-naphthylJ-N'-fS- 
trifluoromethyltiiiophenylJ-N'-metJ^^ N-(l -naphthyl) -N-methyl-N'- 
(3-trifluoromethylthiophenyl)guanidine; N-(l-naphthyl)-N,N'~dimethyl-N -(3- 
trifluoromethylthiophenyl)guanidine; N-( l-naphthyl)-N'-(3- 
trifluoromethylthiophenyl)guanidine; N-( l-naphthyl)-N'-(3- 
pentafluoroethylphenyl)-N'-methylguanidine; N-(l -naphthyl) -N-methyl-N'-(3- 
pentafluoroethylphenyl)guanidine; N-(l-naphthyl)-N,N'-dimethyl-N'-(3- 
pentafluoroethylphenyl)guanidine; N-( 1 -naphthyl)-N'-(3- 
pentafluoroethylphenyl)guanidine; N-{ 1 -naphthyl) - N' - (3 - 

trifluoromethoxyphenyl)-N'-methylguanidine; N- ( 1 -naphthyl) -N-methyl- N' - (3 - 
trifluoromethoxyphenylJ-N'-methylguanidine; N-(l-naphthyl)-N'-(3- 
trifluoromethoxyphenyljguanidine; N-(3-ethylphenyl)-N r -(3- 
methylthiophenyl) -N' -methylguanidine ; N- (3 -ethylphenyl) -N , N'- dimethyl-N* - 
(3-methylthiophenyl)guanidine; N-(3-ethylphenyl)-N'-(3- 

methylthiophenyl)guanidine; N-tS-ethylphenylJ-N'-tS-methylsulfinylphenyl)- 
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N-methylguanidine;N-(3-ethylphenyl)-N,N'-dimethyl-N'-(3- 
methylsulfinylphenyl)guanidine;N-(3-ethylphenyl)-N'-(3- 
methylsulfinylphenyl)guanidine; N-lS-ethylphenylJ-N'-tS- 

methylsulfonylphenyD-N'-methylguanidine; N-(3-ethylphenyl)-N,N'-dimethyl- 
N-lS-methylsulfonylphenyljguanidine-.N-tS-ethylphenylJ-N'-lS- 

methylsulfonylphenyljguanidine; N-(3-ethylphenyl)-N'-(3- 
trinuoromethylthiophenyl)-N'-methylguanidine;N-(3-ethylphenyl)-N-m 

N'-(3-trinuoromethylthiophenyl)guanidine; N-(3-ethylphenyl)-N,N'-dimethyl- 
N'-(3-trinuoromethylthiophenyl)guanidine; N-tS-ethylphenylJ-N'-IS- 
trifluoromethyUhiophcnyl)guanidine;N-(3-ethylphenyl)-N'-(3- 
pentafluorocthylphenyD-N -methylguanidine; N-(3-ethylphenyl)-N-methyl-N-- 
(S-pentafluoroethylphenyljguanidine-.N-tS-ethylphenylJ-N-methyl-N'-tS- 
pentafluoroethylphenyl)-N'-methylguanidine; N-(3-ethylphenyl)-(3- 
pentafluoroethylphenyl)guanidine;N-(3-ethylphenyl)-N'-(3- 

trinuoromethylphenyl)-N'-me^ 

(3-trifluoromethoxyphenyl)guanidine; N-O-ethylphenyD-N-methyl-N'-O- 

trmuoromethoxyphenyl)-N'-methylguanidine;N-(3-ethylphenyl)-N-me^ 

(S-trifluoromethoxyphenyDguanidine.N-lS-ethylphenyD-N'-tS- 

trifluoromethoxyphenyl)guanidine; N-(3-methylthiophenyl)-N'-(3- 

methylthiophenyl)guanidine;N-(3-methylthiophenyl)-N'-(3- 

methylthiophenyD-N -methylguanidine; N-(3-methylthiophenyl)-N-methyl-N'- 

(3-methylthiophenyl)guanidine; N-(3-methylthiophenyl)-N,N'-dimethyl-N'-(3- 

methylthiophenyl)guanidine;N-(3-methylthiophenyl)-N'-(3- 

bromophenyl)guanidine; N-(3-methylthiophenyl)-N--(3-bromophenyl)-N'- 

methylguanidine;N-(3-methylthiophenyl)-N-methyl-N'-(3- 

bromophenyl)guanidine;N-(3-methylthiophenyl)-N,N'-dimethyl-N , -P 

bromophenyl)guanidine; N-tS-ethylphenylJ-N.N'-dimethyMS- 
trmuoromethylphenyl)guanidine;N-(3-ethylphenyl)-N-methyl-N'-(3- 
trmuoromethylphenyl)guanidine,N-(3-ethylphenyl)-N'-(3- 
trmuoromethylphenyl)-N'-methylguanidine;N-(l-naphthyl)-N'-(3- 
trifluoromethylphenyD-N-niethylguanidine; or N-(l-naphthyl)-N'-(3- 
trifluoromethylphenyl)-N,N , -dimethylguanidine; or a pharmaceutical^ 

acceptable salts thereof. 
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12. A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of 
Formula V: 



NH 
II 

N — C — N — R V 

wherein R is cycloalkyl; carbocyclic aryl; alkaryl; aralkyl or 
heterocyclic; R 1 and R 2 are the same or different and selected from the group 
consisting of hydrogen, lower Ci-6 alkyl, lower Ci-6 alkylamino, Cs-io aryl or 
substituted aryl; 

wherein R and the acenaphthyl group are optionally substituted by 
hydroxy, acetate, oxo, amino, lower Ci-6 alkyl, lower Ci-6 alkyl amino, alkoxy 
of 1-6 carbon atoms, di-lower C2-12 alkyl amino, nitro, azido, sulfhydryl, 
cyano, isocyanato, halogen, amido, sulfonato or carbamido; and 
pharmaceutically acceptable salts thereof. 

13. A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of 
Formula VI: 




wherein X 1 , X 2 , X 3 , and X 4 are the same or different and are selected 
from the group consisting of hydrogen, hydroxy, acetate, oxo, amino, lower 
Ci-6 alkyl, lower Ci-6 alkyl amino, alkoxy of 1-6 carbon atoms, lower Ci-6 
alkyl amino, alkoxy of 1-6 carbon atoms, di-lower C2 12 alkyl amino, nitro, 
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azido, sulfhydryl, cyano, isocynato, halogen, amido, sulfonato or carbamido; 
wherein at least one of X», X 2 , X*, and X 4 is other than hydrogen; x and y are 
the same or different and are 0, 1, 2, 3 or 4; and pharmaceutical^ 
acceptable salts thereof. 

14. A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of 
Formula VII: 

R-NH-C-NH-R 1 
U 

N VII 
I 

N 
II 

R4-NH-C-NH-R 5 
or a tautomer thereof, 

wherein R, R 1 , R 4 and R 5 are the same or different and are cycloalkyl; 
carbocyclic aryl, alkaryl; aralkyl; or heterocyclic; 

wherein R, R», R 4 or R s is optionally substituted hydroxy, acetate, 
oxo, amino, lower d-6 alkyl, lower d- 6 alkyl amino, alkoxy of 1-6 carbon 
atoms, di-lower C2-12 alkyl amino, nitro, azido, sulfhydryl, cyano, isocyanato, 
halogen, amido, sulfonato or carbamido; or pharmaceutically acceptable salt 
thereof. 

15. A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of the 
following Formula: 

N-NH-R 6 
II 

R-NH-C-NH-R 1 

or a tautomer thereof, 

wherein R and R 1 are the same or different and are cycloalkyl; 
carbocyclic aryl; alkaryl; aralkyl; heterocyclic; 
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wherein R and R» are optionally substituted by hydroxy, acetate, oxo, 
amino, lower C,. 6 alkyl, lower C,. 6 alkyl amino, alkoxy of 1-6 carbon atoms, 
di-lower C2-12 alkyl amino, nitro, azido, sulfhydryl, cyano, isocyanato, 
halogen, amido, sulfonato or carbamido; 

R* is hydrogen, C,-C 6 alkyl, C 3 -C l2 cycloalkyl, carbocyclic aryl, nitrile, 
C,-C 6 alkoxycarbonyl, C,-C 6 acyl or benzoyl; or pharmaceutical^ acceptable 
salts thereof. 

16. A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of 
Formula XI: 



NH 



R-X-N-C-N-Y-R vt 
I ( 
(CH 2 )„ 

wherein 

n is 2, 3, 4 or 5; 

X and Y are independently a single bond, a branched or straight 
chain C1-C12 alkylene or a branched or straight chain alkenylene; 

R and R are independently hydrogen, substituted or unsubstituted a 
cycloalkyl group of at least 3 carbons, a substituted or unsubstituted 
carbocyclic group of at least 6 carbon atoms, particularly substituted or 
unsubstituted phenyl; substituted or unsubstituted aralkyl of at least 6 
carbon atoms and containing 1-3 separate or fused rings, or a substituted 
or unsubstituted heterocyclic or heteroaromatic group having from 1 to 3 
rings, 3 to 8 ring members in each ring and 1 to 3 heteroatoms, and wherein 
each of R and R may be substituted; or wherein R and R' together with the 
guanidine nitrogen to which they are attached form a saturated or 
unsaturated cyclic ring containing at least 2 carbon atoms exclusive of the 
guanidine carbon atom, and wherein said cyclic ring may be substituted 
with one or more alkyl groups of 1-6 carbon atoms, carbocyclic aryl or at 
least 6 carbon atoms, cycloalkyl groups of 3- 12 carbon atoms, or 1-2 fused 
aromatic rings; and pharmaceutical^ acceptable salts thereof. 
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17. A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of 
Formula XII: 




xn 



R 



wherein: 

R is hydrogen, C 2 -C 6 acyl, C-C* alkyl, aryl, C,-C 6 alkoxycarbonyl, C 7 - 
C,o aralkyl, C 2 -Ce alkenyl, C 3 -C 15 dialkylaminoalkyl, C-C6 hydroxyalkyl, C 2 - 
C 6 alkynyl, C3-C5 trialkylsilyl, C.-/C 10 alkylcycloalkyl, or C 3 -C 6 cycloalkyl; 

Ri hydrogen, C,-C 6 alkyl, C 2 -C 6 alkenyl, C7-C0 aralkyl, Ci-Ce alkoxy, 
Cx-Ce alkylamino, or C 3 -Ci 5 dialkylaminoalkyl; 

X and Y are independently selected from the group consisting of a 
halogen such as chloro, fluoro, bromo, iodo, Ci-C 6 alkoxy, C 2 -C 6 
dialkoxymethyl, C-C 6 alkyl, cyano, C3-C5 dialkylaminoalkyl, carboxy, 
carboxamido, Ct-C 6 haloalkyl, e.g. trifluoromethyl; C,-C 6 haloalkylthio, allyl, 
aralkyl. C 3 -C 6 cycloalkyl, aroyl, aralkoxy, C 2 -C 6 acyl, aryl, substituted aryl, 
heteroaryl, substituted heteroaryl, C 3 -Ce heterocycloalkyl, d-Ce alkylthio, 
C.-Ca alkylsulfonyl, C-C 6 haloalkylsulfonyl, C>-C 6 alkylsulfinyl, C,-C 6 
haloalkylsulfinyl, arylthio, C-Ca haloalkoxy, amino, 0,-06 alkylamino, C 2 - 
C,s dialkylamino, hydroxy, carbamoyl, C,-Ca N-alkylcarbamoyl, C 2 -C 15 N.N- 
dialkylcarbamoyl, nitro and C 2 -Cis dialkylsulfamoyl; 
Z represents a group selected from 

N H v R\ R 3 v H 

/ / N H / N H / N OH / X OR 2 
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wherein R* is hydrogen, C,-C 6 alkyl, C 2 -C 6 alkenyl, aralkyl, C4-C.5 
dialkylaminoalkyl, heterocycloalkyl, C 2 -C 6 acyl, aroyl, or aralkanoyl, and R3 
is C,-C 6 alkyl, C 2 -C 6 alkenyl, phenyl, aralkyl or C 3 -C 1S dialkylaminoalkyl; 
and 

n is an integer selected from 0 (X or Y is hydrogen, respectively), 1, 2, 
3 or 4, or a pharmaceutically acceptable salt thereof. 

18. A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of 
Formula XIII: 



NH 
R \ II 

c xm 

R 3 

wherein: 

R and R> are each independently substituted or unsubstituted alkyl; 
substituted or unsubstituted alkenyl; substituted or unsubstituted alkynyl; 
substituted or unsubstituted alkoxy; substituted or unsubstituted 
aminoalkyl; substituted or unsubstituted alkylthio; substituted or 
unsubstituted alkylsulfinyl; substituted or unsubstituted carbocyclic aryl; 
substituted or unsubstituted aralkyl; or a substituted or unsubstituted 
heteroaromatic or heteroalicyclic group having from 1 to 3 rings, 3 to 8 ring 
members in each ring and from 1 to 3 heteroatoms, with at least one of R 
and R> being carbocyclic aryl, aralkyl, a heteroaromatic group or a 
heterocyclic group; 

R 2 and R* each being independently selected from the group 
consisting of hydrogen, substituted and unsubstituted alkyl having from 1 
to about 20 carbon atoms, substituted and unsubstituted alkoxy having 
from 1 to about 20 carbon atoms, substituted and unsubstituted alkylthio 
having from 1 to about 20 carbon atoms, substituted and unsubstituted 
alkylsulfinyl having from 1 to about 20 carbon atoms, substituted and 
unsubstituted alkylsulfonyl having from 1 to about 20 carbon atoms, and 
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substituted and unsubstituted aminoalkyl; and pharmaceutical^ acceptable 
salts thereof. 

19. A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an 
effective amount of an aminoglycoside antibiotic and a compound of the 
following Formula XIV: 

(R)n^ NH x.^ (Rl)n ' 

X ^ / XIV 

R 2 ^ ^R 3 

wherein R and R 1 are each independently substituted or 
unsubstituted alkyl having from 1 to about 20 carbon atoms, substituted or 
unsubstituted alkenyl having from 2 to about 20 carbon atoms, substituted 
or unsubstituted alkynyl having from 2 to about 20 carbon atoms, 
substituted or unsubstituted alkoxy having from 1 to about 20 carbon 
atoms, substituted or unsubstituted aryloxy having from 6 to about 20 
carbon atoms, substituted or unsubstituted aralkoxy having from 6 to about 
20 carbon atoms, substituted or unsubstituted aminoalkyl having 1 to 
about 20 carbon atoms, substituted or unsubstituted alkylthio having from 
1 to about 20 carbon atoms, substituted or unsubstituted alkylsulfinyl 
having from 1 to about 20 carbon atoms, substituted or unsubstituted 
alkylsulfonyl having 1 to about 20 carbon atoms, substituted or 
unsubstituted carbocyclic aryl having at least 5 ring atoms, substituted or 
unsubstituted aralkyl having at least 5 ring atoms, or a substituted or 
unsubstituted heteroaromatic or heteroalicyclic group having 1 to 3 rings, 3 
to 8 ring members in each ring and 1 to 3 heteroatoms; 

R2 and R 3 are each independently hydrogen or a group as defined for 
R and R> above, and preferably are each substituted or unsubstituted alkyl, 
alkenyl, alkynyl, alkoxy, aminoalkyl, alkylthio or alkylsulfinyl; or R' and R* 
together form a ring having 5 or more ring members; 

n and n' independently are each equal to 1,2, or 3; 
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X and X* are each independently a chemical bond (i.e., a bond 
between the guanidine nitrogen and R or R 1 ), substituted or unsubstituted 
alkylene having from 1 to about 8 carbon atoms, substituted or 
unsubstituted alkenylene having from 2 to about 8 carbon atoms, or 
substituted or unsubstituted alkynylene having from 2 to about 8 carbon 
atoms, substituted or unsubstituted heteroalkylene having from 1 to about 
8 carbon atoms, substituted or unsubstituted heteroalkenylene having 2 to 
about 8 carbon atoms, and substituted or unsubstituted heteroalkynylene 
having from 2 to about 8 carbon atoms, with at least one X and X' being 
other than a bond; and pharmaceutically acceptable salts thereof. 

20. A method for treating an infection in a mammal, comprising 
administering to a mammal suffering from or susceptible to an infection an. 
effective amount of an aminoglycoside antibiotic and a compound of any one 
of Formulae XV through XV as defined above. 

21. The method of amy one of claims 1-20 wherein the mammal is 
suffering from an infection of a Gram negative bacteria. 

22. The method of any one of claims 1-20 wherein the mammal is 
suffering from an infection of a Gram positive bacteria. 

23. The method of any one of claims 1-22 wherein the 
aminoglycoside antibiotic is gentamycin, amikacin, kanamycin, 
streptomycin, paromoycin, neomycin, netilmicin or tobramycin. 

24. The method of any one of claims 1-22 wherein the 
aminoglycoside antibiotic is a seldomycin, sisomycin, aurimycin, 
lividomycin, strep to thricin, hybrimycin, coralinomycin, butirosin, 
strepomutin, nebramycin, tenebrimycin, ribostamycin, destomycin, 
trehalosamine, myomycin, fortimicin, mutamicin or kasugamycin. 

25. The method of any one of claims 1-24 wherein the compounds 
are administered substantially simultaneously to the mammal. 

26. The method of any one of claims 1-24 wherein the compounds 
are administered as a unitary pharmaceutical formulation. 

27. A pharmaceutical composition comprising a pharmaceutically 
acceptable carrier, an aminoglycoside antibiotic and a compound of 
formulae I through XXV as defined above. 
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